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A number of previous researchers have concluded a higher 
incidence of behavioral and psychological problems exists among 
children who are siblings of children with disabilities than among 
children whose siblings have no disabilities. There is some evidence 
in previous research that the incidence of behavioral and psychological 
problems may be attributable to differences in sibling interaction 
patterns; specifically, frequency of interaction, imitation, agonism, 
dominance, and prosocial behavior. In this study, observational 
techniques were used to determine imitation, agonism, dominance, and 
prosocial behavior for two groups of children: 1) those whose siblings 
were disabled, and 2) those whose siblings had no disabilities. Non-
observational techniques were used to assess several family factors. 
The Battelle Developmental Inventory was used to measure severity of 
disability. 
ANCOVA comparisons (using family variables as covariates) showed 
a higher frequency of agonism (I.1 70 = 9.69, Q. = .003), and a low 
xxi 
frequency of dominance (£1,M = 5.24, Q = .025) in children with a 
disability as opposed to their non-disabled comparisons. However, no 
significant differences were found among the siblings of these 
children. Statistically significant differences in behavior were found 
in comparisons between children without disabilities and children with 
specific disabilities (hearing impaired, Down syndrome, and 
developmentally delayed) for agonism (£3, 70 = 6.371, Q = .001) and 
dominance (£3, 71 = 3.087, Q = .033). Statistically significant 
differences between levels of dominance (£3, 69 = 2.798, Q = .046) and 
prosocial behavior (£3,69 = 4.206, Q = .009) to the siblings without 
disabilities as compared to children with hearing impairments, Down 
syndrome, or developmental delay were found. Severity of disability 
was not statistically significantly related to any of the dependent 
variables. 
Differences in interaction patterns can only be viewed as a 
potential contributing factor in an elevated incidence of behavior only 
as it relates to specific disabilities. The practice of grouping 
subjects from various disability groups for research purposes can be 
misleading. 
(213 pages) 
CHAPTER 1 
INTRODUCTION 
A number of previous researchers have concluded that siblings of 
children with disabilities have a higher incidence of behavioral and 
psychological problems than what is expected among children without 
disabilities (Apley, Barbour, & Westmacott, 1967). Several studies 
have reported that siblings of children with disabilities have a higher 
than expected pathology in areas such as anxiety (Binger, 1973; Lloyd-
Bostock, 1976; McAndrew, 1976; Meyerwitz & Kaplan, 1967), withdrawal or 
depression (Binger, 1973; Lavigne & Ryan, 1979; Lloyd-Bostock, 1976), 
psychosomatic manifestations (e .g. , enuresis and encopresis) (Binger, 
1973; Grossman, 1972; McAndrew, 1976), interpersonal aggression 
(Breslau, Weitzman, & Messenger, 1981), irritability and social 
withdrawal (Lavigne & Ryan, 1979), and school failure (Berggreen, 1971; 
Carver & Carver, 1972; Lloyd-Bostock, 1976; Poznanski, 1969). 
Although, as will be shown in the review of literature, the 
evidence is not as compelling as previous reviewers have concluded, 
existing studies have documented the higher than expected incidence of 
such pathology, but have done little to explain why siblings of 
children with disabilities experience such behavioral and psychological 
problems. One possible explanation has to do with the nature of the 
interaction between children with disabilities and their siblings. For 
example, if the physical limitation of the child with a disability 
causes frustration which in turn leads to aggression in the child with 
a disability, it is plausible that the child without a disability might 
retaliate with aggression. Since aggression in the sibling dyad is 
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correlated with aggression with peers (Dishian, 1986), it is 
conceivable that the aggressive behavior of siblings without a 
disability may result in aggressive sibling interaction. 
Fortunately, a good deal is known about how siblings without 
disabilities interact with each other. As will be documented in 
Chapter II, the Review of Literature, some of the variables most useful 
in explaining how children interact appear to be imitation (i.e., the 
performance of the same behavior as the sibling), agonism (i.e., 
behavior directed toward causing suffering in the sibling such as 
physical aggression, cheating, and refusal to help or share), dominance 
(i.e., the amount of power held or perceived to be held by each 
sibling), and prosocial behavior (i.e., positive behavior directed 
toward the sibling). Although many other variables have been used to 
describe interactions, these four have been useful in past research in 
explaining differences among groups, predicting later behavior, and 
being logically related to other constructs. 
Unfortunately, little is known about how children with 
disabilities and their siblings without disabilities interact and 
whether those interactions are different from similar dyads of siblings 
with no disabilities. Determining whether dyads of siblings interact 
differently depending on whether one member of the dyad is disabled 
would contribute to our understanding of why siblings of children with 
disabilities exhibit higher than expected incidence of the types of 
pathologies referred to above. 
Moreover, it is essential to examine such interactions in the 
context of several variables related to family functioning. For 
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example, one potential explanation for dysfunction in the sibling 
without a disability is that the problem behavior is a result of family 
changes concurrent with having a child with a disability. These 
consequences may include altered levels of family stress, family 
functioning, family resources, and/or family support. 
Logically, it is important to know if any differences in behavior 
are attributable to the fact that one member of the dyad has a 
disability, as opposed to some other factor. For example, if family 
stress increases as a result of having a child with a disability, then 
an appropriate intervention to reduce stress is indicated. However, if 
negative behavior occurs because of negative interaction patterns 
developed as a result of one member of the family having a disability, 
then interventions should focus on teaching the other member of the 
dyad better interaction skills with their sibling who has a disability. 
Previous research suggests other status variables (i.e., 
variables that a researcher cannot randomly assign to a subject, such 
as gender) should also be considered as a part of such an investigation 
for two basic reasons. First, gender and age-related variables might 
also influence the way sibling dyads that do not have disabilities (N-
dyad) interact (Summers, 1987). Thus, it is important to control for 
any potential differences in gender and age that occur in non-disabled 
populations before comparing non-disabled sibling dyads to disabled 
sibling dyads. 
Second, the nature of the disability may be related to how 
children interact both qualitatively and quantitatively. For example, 
a mentally retarded child may react in a manner more consistent with 
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her developmental level than chronological age, or a hearing impaired 
child may avoid interacting with his brother because of the 
difficulties involved with communicating. Thus, it is also important 
to examine whether the interaction of siblings, where one sibling is 
disabled, is different depending on the severity and nature of the 
disability of the sibling. 
In summary, by learning more about the way in which children with 
disabilities and their siblings interact, information will be gained 
that may help us understand why the siblings of children with 
disabilities tend to exhibit more psychological and behavioral problems 
than children with siblings without disabilities. Specifically, this 
dissertation compares imitation, agonism, dominance, prosocial 
behavior, and amount of interaction of children in sibling dyads where 
one child is hearing impaired, has Down syndrome, or is developmentally 
delayed with children in sibling dyads who are free from these 
impairments. The relationship between these measures of interaction 
and measures of birth order, birth gap, gender, severity of disability, 
and family functioning is also examined. 
It is recognized that this study does not establish a causal link 
between sibling interaction and psychological dysfunction in the 
siblings without disabilities. However, it represents an important 
step in determining whether the way in which children with disabilities 
and their siblings without disabilities interact is related to the 
higher than expected incidence of psychological and behavioral problems 
in the siblings without disabilities of children with disabilities. 
For example, if there are no differences in the interaction patterns of 
siblings where one is disabled versus where neither are disabled, then 
it is unlikely that the way in which children interact is related to 
the high incidence of behavioral and psychological problems among 
siblings of children with disabilities. Alternatively, if differences 
exist in the interaction patterns of siblings where one is disabled 
versus where neither are disabled, the potential of a causal link 
between interaction patterns and psychological/behavioral problems 
would merit further investigation. 
Definition of Terms 
It is important to note that the literature in this area has no 
consistent system to label subjects and subject dyads. As a result, 
confusion often results regarding which subjects are being compared to 
whom. To avoid confusion in this dissertation, the following labels 
were used: 
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1. Dyads with a child with a disability were denoted as D-Dyad; 
those dyads with two children without disabilities were noted as N-
Dyad. 
2. In the dyad with a disability, the sibling of the child with a 
disability was denoted as SD. The child with a disability was denoted 
as D. 
3. In the dyad without a disability, the child without a 
disability used as a basis of comparison with the child without a 
disability in the D-Dyads were denoted as SN. Their siblings, the 
direct comparisons to the children with a disability in the dyads with 
disabilities (D-Dyad), were denoted as N. 
This system is summarized in Table 1 below. 
Table 1 
Subject Coding System 
Experimental Comparisons 
Sibling with Disabled or 
Dyads No Disability Comparison Sibling 
0-Dyad SD D (disabled) 
N-Dyad SN N (non-disabled 
comparison) 
Purpose and Research Questions 
The primary purpose of this study was to determine if the siblings 
of children with disabilities (SD) interact with their siblings (D) 
differently than children without disabilities (SN) whose siblings are 
not disabled (N). Also, this study will seek to determine if children 
with specific disabilities such as hearing impairment (HI), Down 
syndrome (OS), or developmental delay (DD) interact differently than 
children without disabilities. 
These specific disabilities were chosen because of their unique 
characteristics to one or more of the dependent variables in this 
study. Hearing impaired (HI) dyads were chosen because the difficulty 
in communication could potentially be associated with decreases in 
frequency of interaction or increases in agonism. Down syndrome (OS) 
was chosen due to behavioral characteristics associated with this 
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genetic defect that could be associated with changes in agonism and 
prosocial behavior. Developmental delay (DD) was chosen because 
children may be more likely to imitate and less likely to dominate if 
their sibling is more competent. 
Using videotapes of sibling interaction, five dependent variables 
were examined for the three research questions cited below. These 
variables are imitation, agonism, dominance, prosocial behavior, and 
amount (frequency) of interaction. In addition, demographic factors 
such as family size, income, parents' education, time parents work out 
of the home, family stress, and family resources were considered as 
potential covariates for the first two research questions if they were 
at least moderately correlated (r > .2) with any of the dependent 
variables. These factors were chosen because they were found to be 
significant effects in previous studies or suggested by previous 
authors. For example, Gath (1973), Grossman (1972), Berggreen (1971) 
and Trevino (1979) concluded that SD children seem to be at greater 
risk for maladjustment if they belong to a small family rather than a 
large one. A summary of relevant research and justification for these 
factors will be presented in the Review of Literature chapter. 
Separate analyses were used to investigate four key independent 
variables cited in the review of literature: type of dyad (i.e., dyad 
with a child with a disability versus one without a child with a 
disability), gender of the child without a disability (male versus 
female), age of the child without a disability (older than eight years 
versus younger than eight years), and birth gap (age in months between 
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SD and Dor SN and N.) These will be discussed further in the analysis 
section. 
The following questions were addressed: 
1. Are there statistically significant main effects or two-way 
interactions for any of the variables identified above? 
2. Within the dyads with a disability, is there a statistically 
significant difference for any of the dependent variables in the way 
that children with different types of disabilities (i.e., hearing 
impaired, Down syndrome, or developmentally delayed) interact with 
their sibling without a disability as compared to children in dyads 
with no disabilities? 
3. For the dyad with disabilities, is the severity of the 
disability related to the way that the child without a disability 
interacts with his/her sibling with a disability? 
CHAPTER II
REVIEW OF LITERATURE 
Several themes relevant to the proposed research emerged from an 
examination of previous research. These themes included documentation 
of an apparent higher prevalence of psychological and emotional 
dysfunction in the siblings of children with disabilities; the use of 
non-disabled sibling dyad interaction patterns as a basis for 
comparison; and the roles of family variables, gender, age, and 
severity of disability in sibling interactions. Findings of previous 
research regarding each of these themes are summarized below. 
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Frequency of Dysfunction 
The consensus of the literature is that the non-disabled siblings 
of children with disabilities exhibit more behavioral and psychological 
problems than children without disabilities whose siblings are free of 
disabilities . This consensus is reinforced by the inferences or 
conclusions of several reviewers that the siblings of children with 
disabilities are more likely to encounter psychological or emotional 
difficulties than children with siblings without disabilities (Byrne & 
Cunningham, 1985; Hannah & Midlarsky, 1985; Vadasy, Fewell, Meyer, & 
Schell, 1984). Several studies have been reported in the literature 
indicating that the siblings of children with disabilities (SD) are 
prone to a host of psychological, emotional, and psychosomatic 
manifestations. In their review of literature on siblings of children 
with disabilities, Hannah and Midlarsky (1985) reported incidence rates 
(taken from descriptive studies) of psychological distress ranging from 
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9% (Lonsdale, 1978) to about 27% (Apley et al., 1967; Berggreen, 1971; 
Gath, 1974; McAndrew, 1976; McMichael, 1971). Although none of these 
studies used a non-disabled comparison group, Hannah and Midlarsky 
noted (1985) that the descriptive numbers seemed high enough to be 
considered elevated. 
Hannah and Midlarsky (1985) also noted the diverse forms of 
psychopathology that have been reported, and that these conditions 
appear to group into three themes: anxiety, withdrawal or depression, 
and aggression. Evidence of anxiety was found in the work of several 
authors (Binger, 1973; Carver & Carver, 1972; Lloyd-Bostock, 1976, 
McAndrew, 1976; Meyerwitz & Kaplan, 1967). A high incidence of 
withdrawal or depression was reported by Binger (1973), Holt (1958), 
Lavigne and Ryan (1979), and Lloyd-Bostock (1976). Hannah and 
Midlarsky also noted that several authors have reported that 
psychological distress has been manifested in open aggression with some 
siblings engaging in acting-out behavior (Carver & Carver, 1972; 
Lonsdale, 1978; McAndrew, 1976). 
Thus, the conclusion has been drawn that the non-disabled siblings 
of children with disabilities are at greater risk for developing 
problematic behavior. Much of this consensus in the literature, 
however, is based on studies that have no reference group by which to 
compare sibling interaction. As late as 1979, Lavigne & Ryan (1979) 
reported that they could find only two studies that used a non-disabled 
control group. (These two studies were Tew and Laurence (1975) and 
Gath (1972).) However, the control group used by Gath (1972) was 
siblings of cleft palate children; it could be argued that this is not 
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a true non-disabled control group because cleft palate is a congenital 
malformation. Several studies frequently cited as evidence for the 
differences between disabled and non-disabled groups did not use a non-
disabled comparison group, such as Apley et al. (1967), Berggreen 
(1971), Binger (1973), Carver and Carver (1972), Gath and Gumley 
(1987), Lloyd-Bostock (1976), McAndrew (1976), and McMichael (1971). 
The chief problem with studies that lack a non-disabled control 
group is that no causal inference can be drawn. For example, an author 
could report that the siblings of children with disabilities showed 11 
acts of aggression per hour. Without a comparison group, it would 
appear that these children have aggressive tendencies. However, if 
this datum was compared to a sample of children without disabilities 
who averaged 12 aggressive acts per hour, then the appropriate 
inference would be that there is essentially no difference between the 
two groups. Therefore, only those studies with appropriate control 
groups are useful in making a judgment concerning the possible cause of 
any differences between the siblings of the child with a disability and 
the siblings of children without disabilities. Thus, only those 
studies that use a non-disabled control group were used for the 
following comparison of the differences between samples with and 
without disabilities. 
A total of 13 studies was found in the published literature that 
directly compared siblings of children with disabilities with the 
siblings of children without disabilities. These studies are 
summarized in Table 2. (Studies that were reviewed, but were not 
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Table 2 
Reported Effects on Siblings of Children with Disabilities: Studies 
with Non-Disabled Comparison Group 
Qualit y Effect Finding Effect 
Study (& Method) Disabilit y of Study Dependent Measure Size Q < .05 on SD 
Abraroovitch et al. Down syndrome 3 1Imitation 
A·3Agon ism 
PProsocial 
SD=SN 
SD=SN 
SD>SN 
(1987) (DO) 
Breslau et al. 
(1981) (PS) 
Breslau (1982) 
(PS) 
Dyson (1989) 
(PS) 
Farrar i (1984) 
(PS) 
Gath (1972) 
(PS) 
Grossman (1972) 
(CS) 
Lavigne & Ryan 
(1979) (PS) 
Cystic Fibrosis 
Cerebral Palsy 
Myelodysplasia 
Multiple Handicap 
Cystic Fibrosis 
Cerebral Palsy 
Myelodysplasia 
Multiple Handicap 
Mental Retardation 
Physical / Sensory 
Developmental Delay 
Learning/Behav. Disorder 
Pervasive 
Developmental Delay 
Diabetes 
Down Syndrome 
Cleft Palate 
Mixed, mainly MR 
Pediatric 
Hematology, 
Cardiology, 
Plastic Surgery, 
Patients 
3 
3 
2 
2 
2 
2 
3Self Destruction .15 
Mentation Prob. .20 
A,3Parent Conflict . 05 
1Regressive Anxiety .00 
A.3F i g ht i ng . 2 0 
A,3De l i nquency . 32 
2 Isolation -.49 
A,3Aggress ive Beh. . 20 
2Depres s ion . 06 
1Anxiety N/C 
Self Concept .03 
A~Behav. Problem -.25 
Social Competence - .12 
Self Concept bN/C 
A~Behav. Problem bN/C 
1Anxiety bN/C 
Popularity bN/C 
Happiness bN/C 
PProsocial bN/C 
A,3Dev ia ncy CN/C 
1TAQ 
Info. Score 
A,3 I nf ant. Aggres. 8 N/C 
Hyperactivity 8 N/C 
A,3Antisocial 8 N/C 
A,3Tota l Aggres. 8 N/C 
2Social Withdraw 8 N/C 
PSensitivity 8 N/C 
Fear 8 N/C 
2 Inhibition 8 N/C 
Irrrnaturity 8 N/C 
Total Psychopath. 8 N/C 
Severity Level 8 N/C 
A,3 Irritabi l ity 8 N/C 
2Prosocial Deficit 8 N/C 
PProsocia l Skills 8 N/C 
SD=SN 
SD>SN 
SD=SN 
SD=SN 
SD>SN 
SD>SN 
SD<SN 
SD>SN 
SD=SN 
SD=SN 
SD=SN 
SD=SN 
SD=SN 
SD=SN 
SD>SN 
SD>SN 
SD=SN 
SD=SN 
SD>SN 
SD=SN 
SD>SN 
SD=SN 
SD=SN 
SD=SN 
SD=SN 
SD>SN 
SD=SN 
SD=SN 
SD=SN 
SD=SN 
SD=SN 
SD>SN 
SD>SN 
SD=SN 
SD=SN 
+ 
+ 
+ 
(table continues) 
Quality Effect Finding Effect 
Study (& Method) Disability of Study Dependent Measure Size Q < .05 on SD 
Lobato (1983) 1 Peer Acceptance bN/C SD=SN 
(CS--Peer Self-referents bN/C SD=SN 
acceptance to under- % Positive 
standing of DD Self-referents bN/C SD=SN 
PS-remainder) % General 
Self-referents bN/C SD=SN 
% Negative 
bN/C Empathy SD=SN 
Understanding DD bN/C SD=SN 
2Social Withdraw bN/C SD=SN 
Depression bN/C SD=SN 
Somatic bN/C SD=SN 
Schizoid bN/C SD=SN 
A,3Aggress ion bN/C SD>SN 
Total Beh. Prob. bN/C SD=SN 
Soc. Comp. T Score bN/C SD=SN 
Pch i ld Care bN/C SD=SN 
Responsibility 
McHale et al. Autism 1 PAcceptance 8 N/C SD>SN + 
(1986) Mental Retardation A,3Host i l i ty 8 N/C SD>SN + 
(PS) PSupport 8N/C SD>SN + 
Embarrassment 8 N/C SD=SN 
Attitude Toward bN/C SD=SN 
Sibling 
bN/C Sibling Family SD<SN 
Role 
Sibling Peer bN/C SD=SN 
Relationship 
Schwirian (1987) Hearing Impaired 1 PRespons i bi l i ty bN/C SD=SN 
(PS) Independence bN/C SD=SN 
2Social Activity bN/C SD<SN 
Stoneman et al. Mental Retardation 2 0Playmate Role bN/C SD<SN 
( 1987) (DO) 2Ro le Asynmetry bN/C SD>SN 
0Manager Behav. bN/C SD>SN 
Positives bN/C SOmSN 
Negatives bN/C SD=SN 
Tew & Laurence Spina Bifida 2 Maladjustment 1.05 SO>SN (1975) (PS) 
ri ·Direct Observati on PS • Parent Survey cs - Child Surveb IC • Not calcula le given reported informat ion 
b Not ca lcu lab le : Incomg lete F tab le reported 
-
Not ca lcu lab le: ~an ut no-standard deviation 
C 
-I Not calculable : X re~orted as "insignificant" 
-
Anxiety - Hannah and idlarsky' s categories 2 
-
Withdrawal - Hannah and Midlarsky' s categ ories 3 
-
Aggressi on - Hannah and Midlarsky' s categor ies I 
A - Imitation - Sumiers categories 
-
Agonism - Sumers cateiories D . Dominance - Sumers ca egories p 
-
Prosocial Behavior - Summers categories 
14 
included in Table 2 due to a lack of an appropriate comparison group or 
due to redundancy in the literature are listed in Appendix A, Table 
A-1.) A total of 92 findings was found in these 13 studies; however, 
only 67 findings were found to be relevant to the issues of this study. 
Those findings that were not included in Table 2 are listed in Appendix 
A, Table A-2. Table 2 includes a rating of the quality of each study, 
which was assessed using the Cook and Campbell (1979) threats to 
validity criteria as a guide. An overall rating on a scale of 1 (high 
validity) to 5 (low validity) was derived from ratings of all of the 
threats to validity. A summary of this procedure is found in Appendix 
B. In this particular case, all of the studies were rated from 1 (high 
validity) to 3 (moderate validity). 
Mean difference effect sizes for those studies that contained 
adequate information were computed and are also included in Table 2. 
These effect sizes were computed based on Glass' (1976) standard effect 
size calculation (i.e., disabled group mean minus non-disabled group 
mean divided by the standard deviation of the non-disabled group). 
Effect sizes for studies that did not contain means and standard 
deviations were calculated using the computational procedures found in 
Appendix C. 
Statistically significant findings that favored the sibling of 
the child with a disability (SD) (i.e, the SD child exhibited more 
positive interactions or less negative ones than the N child) are 
reported as positive(+) in Table 2. Likewise, findings that were 
statistically significantly different and favored the siblings of the 
child without a disability (SN) are reported as negative(-). Findings 
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that were not statistically significant are indicated with a period 
(.). A positive finding is one in which siblings of children with 
disabilities exhibit better, more positive interaction patterns than 
siblings of children without a disability. A negative finding is one 
in which siblings of children with disabilities exhibit worse or more 
negative interaction patterns than siblings of children without 
disabilities. 
Only three methodologies were found in the studies included in 
Table 2. These methods were surveys completed by the subjects (herein 
termed child surveys), surveys completed by parents (parent surveys), 
and direct observation. Child surveys and parent surveys were the most 
commonly used (e.g., Breslau et al., 1981; Breslau, 1982; Dyson, 1989; 
Farrari, 1984; Gath, 1972; Grossman, 1972; Lavigne & Ryan, 1979; 
Lobato, 1983, McHale, Sloan, & Simeonsson, 1986; Schwirian, 1987; Tew & 
Laurence, 1975). These instruments varied from standardized 
commercially available tests to experimental questionnaires. The less 
frequently used method was direct observation. In both observational 
studies (Abramovitch, Stanhope, Pepler, & Corter, 1987; Schwirian, 
1987), observers were sent to the subjects 1 homes to record the 
behavior of the children in a 1'naturalistic!I setting. 
Hannah and Midlarsky 1 s (1985) three categories and Summers1 
(1987) four categories were used as a means to identify and organize 
types of outcome measures. The Hannah and Midlarsky categories were 
anxiety, withdrawal, and aggression and the Summers categories are 
imitation, agonism, dominance, and prosocial behavior. These 
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categories are indicated with superscripts in Table 2 under the 
"dependent measure" subheading. 
Table 2 was designed for completeness and comprehensiveness. 
However, this makes quick interpretation difficult. Since only four 
studies with sufficient information to compute effect sizes were found, 
Table 3 was constructed to summarize the data found in Table 2 using 
the proportion of findings meeting the Q < .05 criterion. 
As can be seen from the information presented in Table 3, the 
evidence on which conclusions have been based (that siblings of 
children with disabilities exhibit much more negative interaction 
patterns than siblings of children without disabilities) is not 
particularly 
Table 3 
Summar~ of Findings 
# of Pas it ive Negative NS Total % % 
Analysis Studies Grouping Findings Findings Findings Findings Positive Negative 
All Studies 13 6 18 44 68 9 26 
Quality 4 1 3 3 20 26 12 12 
1 = high 6 2 2 9 18 29 7 31 
5 = low 3 3 1 6 7 14 7 42 
Methoda 2 Direct 3 4 8 13 37 
Observation 
2 Child 1 0 7 8 13 0 
Survey 
10 Parent 4 15 33 52 8 29 
Survey 
Hannah & 4 Anxiety 0 1 3 4 0 25 
Midlarsky 5 Withdrawal 0 4 3 7 0 57 
Categoriesb 9 Aggression 1 6 7 14 7 43 
Sumners 1 Imitation 0 0 1 1 0 0 
Categoriesb 9 Agonism 1 6 7 14 7 43 
1 Dominance 0 2 0 2 0 100 
6 Prosocial 4 0 4 8 50 0 
a One study used two methods 
b Studies may have findings in more than one category. 
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compelling. If one looks at all studies, it is true that there is a 
somewhat higher incidence of negative findings as compared to positive 
findings (26% vs. 9%), and a similar result is found when one looks at 
those studies which are based on direct observation (37% vs. 13%). 
However, if one looks at the three studies rated as being high quality 
in this review, 12% of the findings suggest that siblings of children 
with disabilities behave more negatively, and 12% of the findings 
suggest that siblings of children with disabilities behave more 
positively. Another way of stating this is to say that 76% of the 
highest quality findings suggest that there is no difference in the 
behavior of siblings of children with disabilities vs siblings of 
children without disabilities. Thus, in spite of the prevailing claim 
of previous reviewers that siblings of children with disabilities 
behave more negatively, the evidence is not completely convincing. 
Although more work is clearly needed, at the very least it is apparent 
that many previous reviewers have overstated the effect based on the 
available data. 
The interpretation of the findings in the literature can be 
strongly influenced by the organization of related variables. For 
example, when Hannah and Midlarsky's categories of anxiety, withdrawal, 
and aggression are used, a pattern of negative findings that is more 
pronounced than the aggregate findings is observed. About the same 
percentage of negative findings was reported for anxiety as was 
reported for the aggregate data (25% vs. 26%); however, the percentages 
of negative findings for the withdrawal (57%) and aggression (43%) 
categories were substantially elevated. Caution is advised in 
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interpreting these data due to small frequencies, particularly for 
Hannah and Midlarsky's anxiety category. 
Of particular interest in Table 3 are the results from the 
literature that use the constructs that were used in this study's 
analysis. Classification using the Summers (1987) categories yielded 
results that merit discussion. The imitation category contained only 
one finding and that one was not significant. Since imitative behavior 
is a frequently studied construct in the non-disabled literature, it is 
surprising that imitation has not been studied with populations with 
disabi l ities. 
The number of significant findings was greater than what is 
expected by chance for the agonism and dominance categories. The 
magnitude of those differences varies substantially. Dominance was the 
most consistent category with 100% of the findings reporting 
statistically significant negative findings. Agonism was found to be 
statistically significant and negative in 43% of the findings reported. 
Ironically, living with a brother or sister with a disability may 
produce some prosocial skills. Fifty percent of the findings in the 
prosocial category had positive outcomes with no negative outcomes. In 
summary, the evidence from studies which considered the outcomes 
identified by Summers (1987) indicates that the siblings of children 
with disabilities are more likely to display dominant, agonistic, and 
prosocial behaviors than the siblings of children without disabilities. 
It is somewhat ironic that the siblings of children with 
disabilities (SD) display both positive (increased prosocial behavior) 
and negative (increased dominance and agonism) attributes. One 
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possible explanation is that there are too few data to reach a stable 
conclusion. For example, data from only one study were found for the 
imitation and dominance categories. The largest category, agonism, was 
based on nine studies. Given such a low number of studies, the 
conclusions based on these data are tenuous. 
A fifth category that will be used for analysis in this study, 
frequency of interaction, is related to the Hannah and Midlarsky notion 
of withdrawal. Logically, if the siblings of children with 
disabilities are more likely to withdraw from their peers and family, 
then withdrawal behavior could be a coping behavior that is learned as 
a result of the interaction with one's sibling with a disability. 
Observational studies may be useful in determining if withdrawal 
behaviors originate with the sibling interaction as opposed to teasing 
from peers or other such factors. Thus, the amount of interaction 
between siblings may provide an important clue to the coping behavior 
of these children which is not addressed in the literature. 
In summary, it appears that in general the siblings of children 
with disabilities are more likely to develop negative psychological or 
emotional outcomes such as dominance and agonism than the siblings of 
children without disabilities. The magnitude of this impact as 
reported in the literature may be influenced by the quality of the 
study as well as the specific outcome variables that are measured. 
Ironically, there is some, but less conclusive evidence that the 
siblings of children with disabilities may also experience some 
positive outcomes. Perhaps the best commentary on the irony of these 
findings was written by Grossman (1972): 
We found a surprising number of brothers and sisters of 
retarded children who appeared to us to have benefited in 
some way from the experiences of growing up with a 
handicapped sibling. These students seemed to us more 
tolerant, more compassionate, more aware of prejudice and 
its consequences; sometimes more focused, both 
occupationally and personally, than comparable young adults 
without such experiences. We also found many students who 
seemed damaged: students who were bitterly resentful of the 
family's situation, guilty about their rage at their parents 
and at the retarded sibling, fearful that they themselves 
might be defective or tainted; sometimes truly deprived of 
the time and resources they needed to develop because every 
support the family had to give was used in the care of the 
handicapped child. (p. 176) 
Sibling Interaction as an Etiology 
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If there is, in fact, a higher rate of psychological difficulties 
among SD children, one possible explanation is that such difficulties 
have been caused by their interactions with a sibling with a 
disability. Not only can the sibling relationship be a source of 
stress in and of itself, but the model provided the sibling without a 
disability may hamper relationships outside the family . The sibling 
relationship provides important training in dealing with peers 
(Stoneman, Brody, & McKinnon, 1984). For example, a child engaged in 
taking care of her sibling with a disability may be extremely 
dominating yet may appear to be appropriate to most adults; however, 
the same behavior directed toward her friend on the school playground 
might be problematic. Thus, the cause of the differences in behavior 
of the SD siblings may be a function of generalizing behaviors that are 
very successful with D sibling to persons outside of the sibling dyad. 
Problems in dealing with others may result from dysfunctional 
sibling interaction. For example, Richman, Stevenson, and Graham 
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(1982) reported that poor relationships with siblings at four years old 
were related to clinical ratings of disturbance as much as four years 
later. Correlational evidence was also found for the similarity 
between siblings' truancy behaviors (Nielsen & Gruber, 1979) and 
delinquency behaviors (Patterson, 1986; Wadsworth, 1979; West & 
Farrington, 1973). Although the evidence suggesting that sibling 
interaction is associated with psychological dysfunction is not strong 
enough to be considered to be causal, the systematic observation and 
analysis of these interactions may provide a better means to understand 
the behavior of children. 
Interaction Patterns in Sibling Dyads 
It is logical to use the information now available in the 
literature regarding how siblings without disabilities interact as a 
basis of determining whether interaction patterns in which one of the 
siblings is disabled are "normal" or not. Considerable research has 
been conducted on the interaction patterns of non-disabled sibling 
dyads. After culling the literature for common constructs, Summers 
(1987) summarized the findings of past research on four commonly 
studied behaviors using meta-analytical techniques. These broad 
categories of behavior thought to encompass much of sibling interaction 
are imitation, agonism, dominance, and prosocial behavior. Examples of 
the kinds of relationships that Summers found consistently in the 
literature were that the younger sibling is more likely to imitate the 
older, older children are more dominant than their younger siblings, 
and girls are more prosocial with their siblings than are boys. In 
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sum, gender and birth order are found to be related to sibling 
interaction in non-disabled sibling dyads (Summers, 1987). 
Using a qualitative review of literature approach, Abramovitch, 
Corter, and Lando (1979) reported that imitation is more predominant in 
younger siblings than older siblings. Agonism, they posit, is more 
characteristic of older siblings, male dyads, mixed gender dyads, and 
small interval dyads. They found that females are more likely to 
display prosocial behavior than males. 
These four constructs have played an important role in the 
development of theory in developmental psychology. Imitation is 
important in that it is a measure to the extent that one sibling uses 
the other as a role model. It may serve as a form of communication. 
Agonism (behavior designed to cause suffering in one's sibling) and 
prosocial behavior are seen as barometers of the tone of the 
relationship. Agonism can be healthy in that learning to fight with 
someone yet still maintaining a relationship can be an important skill 
in later life; nevertheless, sibling agonism is distressing to parents 
and an optimal level has never been identified. Dominance is used to 
gauge which sibling is perceived to be "in charge" and what methods are 
used to encourage compliance. 
One additional variable that is absent from both the disabled and 
non-disabled sibling literature but would appear to be intuitively 
obvious is the amount or frequency of interaction. The behavior of a 
child with a disability may oblige her sibling to interact either 
quantitatively more or less than what would be expected in a non-
disabled dyad. For example, hearing-impaired dyads may simply stop 
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trying to communicate and play by themselves. In contrast, the 
siblings of a Down syndrome child may be obliged to interact with their 
sibling to stop potentially harmful behavior. Evaluating the amount of 
interaction may reveal clues as to how SD siblings cope with the 
behavior of their sibling with a disability . 
The Effect of Mediating Variables on Sibling Interaction 
One cannot determine whether siblings with disabilities interact 
differently than siblings having no disabilities without accounting for 
mediating variables. These mediating factors include the family 
context, gender and age-related variables, disabilities, and the 
severity of disabilities. 
Family Context 
One thrust of the research literature that has found mixed 
results is the mediating effect of family variables on how children 
interact. Stoneman and Brody (1987) stated that rarely can we conclude 
from the research that there is evidence of sibling influence that is 
clearly independent of other family factors, since differences in 
sibling relationships are closely linked to differences in other family 
relationships and to the emotional climate of the family. Hannah and 
Midlarsky (1985) stated, 
A consistent theme throughout the literature on the family is 
that the presence of a handicapped child disrupts the typical 
patterns of family interaction and role relationships. This 
disruption, in turn, is presumed to be the basis for adverse 
emotional reactions of family members ... family size [has] also 
been explored as [an] etiological [variable]. (p. 512) 
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Family size has been the family variable that has been most 
explored. Gath (1973), Grossman (1972), Berggreen (1971), and Trevino 
(1979) have concluded that siblings without disabilities in small 
families (defined as two children) seem to be at a greater risk for 
maladjustment than children from larger families (defined as three or 
more children). 
Logically, factors such as parental stress could contribute to 
the interaction patterns of siblings, particularly as it relates to 
agonistic and prosocial behavior. 
Gender and Age Variables 
Simeonsson and Bailey (1986) reported several trends in the 
literature on sibling interaction regarding birth order, age, and 
gender effects. For example, younger siblings of chronically ill 
children have been found to have high psychopathology scores (Lavigne & 
Ryan, 1979). Closeness in age (Taylor, 1980) as well as male gender 
(Lavigne & Ryan, 1979) may also contribute to poorer adjustment. One 
of the most often cited studies in the summary articles (Dunn, 1988; 
Lobato, 1983; Hannah & Midlarsky, 1985; Vadasy et al., 1984) concerning 
the static variables is Grossman's (1972) study of 83 age siblings 
without disabilities (SD) of retarded children. Her sample included 34 
lower- and lower-middle-class students from a community college, and 49 
middle- to upper-middle-class students from a private university. 
Approximately 17% of the siblings with disabilities (D) were severely 
to profoundly retarded, 35% were moderately retarded, and 48% were 
mildly retarded. About 45% of the (SD) students surveyed reported that 
they had benefited from having a retarded sibling. Included in the 
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benefits cited were: increased understanding of other people; more 
tolerance and compassion; and, greater appreciation of their own health 
and intelligence. Of those surveyed, 45% reported negative 
experiences, including guilt, shame, a sense of being neglected and 
defective, and negative feelings toward their retarded sibling. 
Community college women with more severely retarded siblings functioned 
better than those with mildly retarded siblings, while the severity of 
retardation was not related to adaptation for the private university 
students. Vadasy et al. (1984) noted that these findings emphasized 
each family 1 s unique response to a disability, influenced by family 
social class, family size, and age and sex of siblings. 
Grossman also found that the child without a disability (SD) in a 
two-child family experienced more pressure to make up for the retarded 
child, especially when the retarded child was a son. Students with a 
sibling with a disability of the same gender were more embarrassed on 
the average than students with a sibling with a disability of the 
opposite gender. Older siblings (SD) of both sexes received higher 
coping scores (as defined as the sibling 1 s reported overall social 
adaptation, relationship with the retarded child, and the effects of 
the retarded child upon the sibling 1 s self) than siblings (SD) who were 
younger than the retarded (D) child. Grossman found male siblings (SD) 
to be at the greatest risk of dysfunction regardless of social class. 
Disabilities 
Given the potential differences in the characteristic behavior of 
children with various disabilities, direct comparisons between more 
than one disability may be helpful in understanding how siblings 
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interact. For example, a Down syndrome child's repertoire of behaviors 
is qualitatively different from a hearing-impaired child whose only 
dysfunction is difficulty in communication. Since qualitative 
differences in the behavior of the child with a disability (D) within a 
dyad are to be expected due to his/her disability, it is reasonable to 
expect quantitative differences in the rates of at least some SD 
behaviors. 
Ascertaining the existence or magnitude of these behaviors is 
difficult given the current literature. Most researchers using 
empirical methodologies either combine all the available subjects into 
one disability (Breslau, 1982; Dyson, 1989; Dyson, Edgar, & Crnic, 
1989), compare one disability to a sample with no disability 
(Abramovitch et al., 1987; Stoneman, Brody, Davis, & Crapps, 1987), or 
look at one disability without benefit of a control group without a 
disability (Apley et al., 1967; Begun, 1989; Gath, 1974; Holt, 1958). 
The results of the few previous studies that have explored 
differences between disability differences are inconsistent, indicating 
substantial diversity based on several disabilities and the various 
dependent variables used by the researchers. For example, McHale et 
al. (1986) found no differences between the siblings of autistic and 
mentally retarded children on mother ratings of acceptance, hostility, 
support or embarrassment, yet Gath and Gumley (1987) reported 
statistically significant differences in antisocial behavior of 
siblings of Down syndrome versus non-Down syndrome retarded children. 
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Severity of Disability 
Unfortunately, not enough is known about how the severity of the 
child's disability influences interaction with that child's siblings 
(Vadasy et al., 1984). What little research is available suggests that 
the more severe the dysfunction, the greater the impact on the child 
without a disability and the family. There is some research which 
indicates that cerebral palsied (Hewett, 1970; Newson & Newson, 1963) 
and mentally retarded (Farber, 1959) children have greater adverse 
impact on the adjustment of their siblings when their conditions are 
severe rather than mild. 
Methodological Issues 
Any topic of inquiry, including this one, is dependent on a few 
pivotal studies to set a precedent for future research. Methodological 
flaws in these studies are particularly critical as these studies are 
frequently cited in future research. An analysis of some of these 
articles with emphasis on methodological concerns is of value. 
Grossman's (1972) study was important in that it included a wide 
variety of constructs; however, it should be interpreted with caution. 
Grossman's study reflects many of the weaknesses found in the 
literature. For example, Grossman's data are dependent on 
retrospective, self-report (survey) techniques. Retrospective studies 
are useful in isolating variables that show potential for further 
investigations. However, retrospective studies in and of themselves 
tend be unreliable due to social desirability factors, the distortion 
of memory over time, and the dependence on perceptions vis-a-vis direct 
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observations. Thus, reliance on these techniques introduces the 
possibility of systematic error. 
Abramovitch et al. 's (1987) study was a major advance in the 
field due to its use of the observational method and a comparison 
group. Nevertheless, certain limitations are apparent in the study. 
This study was limited in its scope in that only children with Down 
syndrome were included. Although it is not clear if consistent 
differences by disability do exist, generalization of these results 
beyond Down syndrome populations is not warranted at this time. 
Abramovitch et al. (1987) also made no attempt to control for frequency 
of overall interaction. Thus, a low frequency on a given variable, 
such as prosocial behavior, might have been the result of children who 
were engaged in independent activities on opposite sides of the room 
rather than due to a lack of a tendency to be prosocial. Also, this 
study relied on home observations with an observer placed in a 
strategic location, generally in the living room, with a pencil and 
pad. No electronic devices were used to record the observations which 
would make possible independent reliability checks, nor were 
reliabilities reported within the article. Inter-observer 
reliabilities were reported in an earlier article (Abramovitch et al., 
1979) concerning a population of children without disabilities; 
however, intra-observer reliabilities were not reported in either 
article. Without these controls, the probability of measurement error 
is sufficient to warrant concern. Finally, no attempt was made to 
control for disruption during the observations. Mothers were asked to 
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go about their usual routine. No attempt to control for the presence 
of family members was reported. 
The Abramovitch et al. (1987) study should be interpreted with 
considerable caution. Since no permanent recording of the interaction 
was made, the validity of these data cannot be established. Thus, 
inferences made from these data are dependent upon the competency of 
their observer. As there is insufficient information reported on the 
validity of their data, particularly as it related to children with 
disabilities, the value of the results from their study cannot be 
completely ascertained. 
Most reviewers (Byrne & Cunningham, 1985; Correa, Siblerman, & 
Trusty, 1986; Hannah & Midlarsky, 1985; Hoare, 1987; Knafl & Oeatrick, 
1987; Lobato, 1983; Senapati & Hayes, 1988; Turnbull, Summers, & 
Brotherson, 1986; Vadasy et al., 1984) have expressed consensus that 
greater emphasis must be placed on obtaining information on sibling 
interaction that is based on direct observation of reciprocal sibling 
interactions, including family dynamics as mediating variables, and 
including multi-method approaches (such as direct observation and 
parent survey at the same time). This research incorporates all of 
these factors. 
CHAPTER III 
PROCEDURES 
The analysis was based on an extant data set developed by the 
author and his colleagues as part of Utah State University's Sibling 
Interaction project. A description of the sample, the procedures for 
instrumentation development, and data collection are described below. 
Population and Sample 
The subject pool with disabilities consisted of volunteer 
families, most of whom were already participating in the Early 
Intervention Research Institute's (EIRI) Longitudinal Studies of the 
Effects and Costs of Early Intervention. Recruitment consisted of a 
phone call from a staff member inviting the family to participate. 
Each family had a child with a disability aged 3-6 years and at least 
one other child without a disability between the ages of 2 and 11. A 
total of 50 such sibling pairs from four different geographic sites 
(Arkansas, Iowa, Louisiana, and Utah) were included in the sample of 
dyads with a child with a disability. Each dyad had a member who was 
hearing impaired (n=15), Down syndrome (n=17), or developmentally 
delayed (n=18). 
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A comparison sample of 27 non-disabled 3- to 6-year-olds and 
their siblings without disabilities of ages 2 to 12 were recruited from 
Utah, Arkansas, and Iowa. Subjects were matched primarily as a 
function of age and gender since those were the important status 
variables investigated in this study (Tables 4 and 5). Subjects were 
further matched for potential relevant demographic variables (Table 6). 
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Comparison families from Arkansas and Iowa were recruited based on the 
recommendations of parents of the children with disabilities in the 
study and recommendations of the staff of the cooperating agencies. 
Other families were recruited with the assistance of youth 
organizations of two churches for the Utah sample. Approximately 20 
families from the disabled group and two families from the non-disabled 
group who were contacted declined or were unable to participate due to 
scheduling difficulties. 
A breakdown of characteristics of the study sample is summarized 
in Tables 4, 5, and 6. 
Table 4 
Age and Gender Statistics of Children with a Disability (D) and Without 
a Disability (N) 
Variable 
Age in Years 
Percent Male 
Without Disability (N) 
x 
4.2 
48.1 
(SD) 
(2.4) 
n of N = 27, n of D = 50 
Table 5 
With Disability (D) 
x 
4.5 
64.0 
(SD) 
(2.8) 
ES 
.32 
.31 
t 
1.07 
1.35 
p 
Value 
.289 
.183 
Age and Gender Statistics of Siblings of Disabled (SD) and Siblings of 
Non-Disabled (SN) Children 
Without Disability (SN) 
Variable 
Age in Years 
Percent Male 
x 
7.4 
51.8 
n of N = 27, n of D = 50 
(SD) 
(2.4) 
With Disability (SD) 
x 
7.9 
56.0 
(SD) 
(2.8) 
ES 
.22 
.08 
t 
.85 
.34 
p 
Value 
.400 
.731 
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Table 6 
Means, (Standard Deviations), Effect Sizes (ES), and t-tests of 
DemograQhic Variables of Non-Disabled and Disabled Dl'.ads 
n of n of D-Dyads N-Dyads 
D N Mean Mean 
Dyads Dyads (SD) (SD) ES t p 
Birth Gap 50 27 2.34 2.26 .12 .46 .646 
(in years) (. 77) ( .66) 
Family Income 50 27 $28,801 $30,832 - .18 -.70 .484 
(12,244) (11,244) 
Living with 50 27 100% 100% 0.00 -.40 .687 
Mother· 
Living with 50 27 92% 100% -.40 .88 .999 
Father' 
Mother as Primary 50 
Caregiver' · 
27 98% 100% - .11 -.46 .642 
Education of 50 27 13.6 14.5 -.53 -1. 79 .078 
Mother (in years) ( 1. 9) ( 1. 7) 
Education of 49 27 13.7 15.3 -1.1 -3.96 <.001 
Father (in years) (1.8) (1.5) 
Hours Worked per 50 27 9.9 6.0 .36 1.26 .211 
Week - Mother (16. 3) (10.8) 
Hours Worked per 49 27 40.9 40.3 .05 .22 .824 
Week - Father (11.0) (11.4) 
Family Size 50 27 5.0 5.4 -.4 -1. 66 .101 
(0.9) (1.0) 
Parenting Stress 50 27 233.4 225.2 .20 .94 .350 
Index (33.8) (40.7) 
Family Support 50 27 33.4 29.4 .42 1.47 .146 
Scale (12. 9) (9.4) 
Family Resource 48 27 120.1 124.5 - .46 -1.29 .200 
Scale (19.7) (10.1) 
'computed using finite population correction factor 
Using the Q < .10 criteria, 2 of 13 variables were statistically 
significantly different. Given that all but two variables were not 
statistically significant using the liberal criterion of Q < .10, it is 
reasonable to assume that the samples are generally well matched with 
the exception of the educational levels of the parents. 
The children's severity of disability was measured using the 
Battelle Developmental Inventory (BDI). BDI results are reported in 
Table 7. 
Table 7 
Battelle DO Means and Standard Deviations for Children with 
Disabilities 
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Hearing Impaired 
(n = 10) 
Down Syndrome 
( n=l 7) 
Developmental 
Delay 
(n=18) 
Personal/Social 97.8 65.8 65.5 
(36.0) (14.3) (34.8) 
Adaptive Behavior 91. 7 66.5 53.0 
(15.1) (23.4) (29.9) 
Motor 91.1 56.6 51. 9 
(17 .8) (14.8) (42.5) 
Communication 46.0 58.8 54.6 
(21.5) (15.8) (28.6) 
Cognitive 75.6 58.5 62.1 
(20.1) (20.1) (35.8) 
Total 78.8 63.8 56.9 
(14.8) (16.9) (32.5) 
These data suggest that the average child with a disability in the 
study is moderately disabled. The large standard deviations indicate a 
sizable proportion of children with both mild and profound 
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disabilities. The most disabled were the developmentally delayed 
children, with hearing impaired as the least affected. Since severity 
of disability could potentially affect sibling interaction, these data 
were collected to allow for statistical analysis of severity of 
disability by disabling condition as it related to sibling interaction. 
Instrumentation 
Assessment was accomplished using three formats: direct behavioral 
observations of sibling interactions; questionnaire data, including 
family functioning measures; and individual developmental testing of 
the children with disabil i ties. 
Observational Measures 
At the core of the assessments was a ?-component, 30-minute 
observation protocol that was developed and pilot tested as a part of 
the research. Each component was des igned to elic i t sibling 
interaction by introducing "games" and engaging materials which 
provided a reason for the children to interact. The tasks included 
construction with Duplo blocks , coloring, a play form of the Matching-
Familiar-Figures task, fantasy play, an opportunity for clean-up, and 
an opportunity to share food. 
The amount of structure differed considerably from task to task. 
The structure ranged from minimum structure (e.g., "Play with the 
train" and "Here are some cookies") to substantially structured (e.g., 
"Build a Duplos building that looks like the one in the picture"). A 
complete description of the protocol is found in Appendix D. 
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The development of a structured observational context was prompted 
by more than a simple concern with standardizing setting and tasks 
across dyads. Past experience suggests that observations conducted in 
unstructured, "free play" contexts are subject to periods, often 
prolonged, of inactivity or, at best, parallel play (Summers, 1989). 
When such unstructured sessions are conducted in-home, there is a 
compounding problem of children leaving the play area, either singly or 
as a dyad, and attempts by the children to engage the parent(s) in 
interaction or conflict resolution (Barton & Acione, 1984). 
Interruptions by siblings not included in the study, and routine 
disruptions (e.g., phone calls, visitors) also interfere with the 
observations. This is not to say that the issue of generality between 
behavior in contrived as distinct from natural setting is unimportant. 
Rather this issue will best be resolved after demonstrations of social 
interaction differences have been documented in more rigorously 
standardized contexts. 
The specific activities included in the observation protocol were 
selected to provide opportunities for the target behaviors of interest 
to the study (amount of interaction, imitation, agonism, prosocial 
behavior, and dominance) to occur and to avoid boredom which might 
ensue were a single activity used. The activities also provided 
focused challenges to the dyads (e.g., to cooperate in the coloring 
task and clean-up, to share materials and help in the block copying 
tasks, to engage in verbal interaction in the storytelling task, and to 
distribute unequal resources in the cookie task). This approach is 
similar to a test with many items in contrast to a single-item 
assessment. 
Sibling Interaction Videotaping 
Videotaping consisted of traveling to each of the sites and 
videotaping the sibling dyads for 30 minutes using a structured 
protocol described earlier. The tapings were staged in the D 
children's school where possible. Tapings at the Iowa site were 
conducted in a conference room at a local hotel due to the 
unavailability of space at the site. 
Videotape Coding 
Videotaped interact ions were scored with a frequency recording 
system. The four categories of imitation, agonism, dominance, and 
prosocial behavior were coded using the subcategories of verbal and 
physical imitation; affective agonism, physical agonism, verbal 
agonism, and disruptive behavior; affective prosocial, physical 
prosocial, verbal prosocial behavior, and helping/teaching; verbal 
dominance and physical dominance. Since greater precision increases 
reliability, subscales were used as a means of breaking down each 
category into more discrete categories to decrease the probability of 
coding error, thereby increasing overall scale reliability. 
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The variable frequency of interaction was defined and coded as a 
minimum of twenty seconds of any kind of interaction within a thirty 
second interval. Each thirty minute tape was divided into 60 thirty 
second segments. Each segment that met the twenty second criterion was 
coded as an interaction segment. Each segment that did not meet the 
thirty second segment was coded as a non-interaction segment. 
Interaction segments were summed to produce a 0-60 scale called 
frequency of interaction. 
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Definitions and examples for the coded behaviors are in Appendix E. 
Each of these behaviors was scored for both the child with a disability 
and the sibling without a disability, thus allowing for analysis of 
both D and SD data. The coder was kept naive as to the specific 
hypotheses. Tapes were coded by a master 1 s level graduate student in 
Utah State University 1 s Elementary Education Department under the 
supervision and training of Dr. Marcia Summers. Periodic reliability 
retraining and question/di scussion sessions were held (about every 20 
tapes) to address problems . 
Coding Reliability 
Intra-rater reliability of the coder was measured by rescoring 10 
tapes. Inter-rater reliability between the coder and trainer was also 
assessed using a different set of 10 tapes. Pearson correlation 
coefficients (Lech & Acione, 1984) were calculated for each of the four 
scales (see Table 8). 
Table 8 
Reliability Coefficients 
Imitation 
Agonism 
Dominance 
Prosocial 
Frequency of Interaction 
Intra-rater 
.83 
.91 
.84 
.96 
.98 
Inter-rater 
.82 
.73 
.68 
.80 
.93 
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These reliabilities are similar to the range of reliabilities that 
are reported in observational studies on sibling pairs without 
disabilities. For example, in an observational study reported in 
Developmental Psychology, Baskett and Johnson (1982) reported 
reliabilities ranging from .46 to .99. Abramovitch et al. (1987) 
reported two forms of inter-rater reliability: rater to rater and rater 
to coder (using transcripts produced from audio tapes). Their 
reliabilities as compared to this dissertation 1 s reliabilities are 
shown in Table 9. 
Table 9 
Comparison of Reliability Coefficients 
Abramov itch Abramov itch Present Study Present Study 
(inter-rater) (rater-coder) (inter-rater) (intra-rater) 
Imitation .78 .92 .82 .83 
Agonism . 78 .83 .73 .91 
Prosocial .89 .82 .80 .96 
These reliabilities are comparable. The Abramovitch reliabilities 
range from .78 to . 92. The present reliabilities in Table 9 ranged 
from .73 to .96. Thus, reliability of the coding system was deemed 
adequate. 
Nonobservational Measures 
Data handling procedures developed for the Early Intervention 
Research Institute (EIRI) longitudinal studies were used to assure data 
quality control for the severity and family measures. These procedures 
include a check for completeness and accuracy, rescoring of all 
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Battelle Developmental Inventory protocols and family measure protocols 
to check numeric accuracy, an additional 10% rescoring to assure the 
reliability of rescoring, various checks for key punching errors, and 
multiple electronic storage. A detailed description of these 
procedures is found in Appendix F. 
Family Measures 
Family variables were measured by several commercially available 
instruments. Family stress was measured by the Parenting Stress Index 
(PSI) (Abidin, 1983) and Family Inventory of Life Events and Changes 
(FILE) (McCubbin, Patterson, & Wilson, 1985). Family r esources were 
measured by the Family Resource Scale (FRS) (Dunst & Leet, 1985). 
Family support was measured by the Family Support Scale (FSS) (Dunst, 
Jenkins, & Trivette, 1984). Summaries of the psychometric character-
istics of scores produced by these scales are found in Appendix G. 
Family measures, using above-mentioned instruments, were completed 
by one of the parents of each dyad while the videotaping session was in 
progress in a separate room. It was considered important that families 
not be fatigued in the data-gathering process to avoid the possibility 
of deterioration in the quality of responses; thus, data-collection was 
limited to no more than two hours per session. Families were paid $10 
and received a copy of the videotape as incentives for participating. 
Battelle Testing 
Battelle Developmental Inventory (BDI) scores were obtained from 
EIRI for most of the children with disabilities as a measure of 
severity of disability. (Five hearing-impaired subjects used in this 
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study began receiving services from the Arkansas School for the Deaf 
after the EIRI study had begun; thus, no Battelle scores for these five 
subjects were available.) These archival data are part of a 
longitudinal study to determine the effectiveness of early intervention 
programs. Battelle testing was completed independently by EIRI-t r ained 
personnel. All testers were graduate students or held graduate 
degrees. A 10% reliability check was conducted by EIRI using a shadow 
scor ing procedure to assure tester reliability. 
The Battelle Developmental Inventory was chosen due to its ability 
to be administered to children with disabilities at a very young age . 
It is designed to assess developmental level regardless of disability 
and as such can provide a reasonable estimate of the severity of 
disability across its domains. 
Analysis 
The analysis consisted of procedures designed to answer the three 
research questions in the purposes and research question section in 
Chapter 1. In each analysis the dependent variables were frequency of 
interaction , imitation, agonism, dominance, or prosocial behavior. 
Several univariate analyses were chosen as the appropriate analysis 
based on two considerations outlined by Huberty (1989) . The first 
reason is the dependent variables were considered conceptually 
independent; that is, there is no interest in seeking any linear 
composite of the dependent (outcome) variables. The second reason is 
that this study is a status study (i.e., a quasi experimental study 
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where random assignment is not possible) and is, therefore, exploratory 
in nature. 
Selection of Covariates 
Questions 1 and 2 specify the use of covariates to adjust for 
potential influences of family demographic factors. Pearson product 
moment correlations among potential covariate and dependent variables 
were calculated for the purpose of selecting covariates and are 
summarized in Tables 10 and 11. 
Table 10 
Correlations and Effect Sizes Between Dependent and Demographic 
Variables: Children with Disabilities and Children Without Disabilities 
(D and N) 
Freq. of ES between 
Interaction Imitation Agonism Dominance Pro-Social D and N 
Family Income .022 .153 .035 -.012 -.100 - .18 
Education-Mother -.116 .021 -.012 .090 .062 -.53 
Education-Father -.010 . 214°8 - . 205· .1858 -.013 -1.10 
Hrs. Wkd. Mother -.089 .094 .238. -.014 - .289°*a .36 
Hrs. Wkd. Father -.070 .104 - . 344 .. -.093 . 254•a .05 
Family Size .094 -.009 - . 243°a -.023 . 281 .. a -.40 
Parental Stress Index -.169 8 -.099 -.004 .175 -.078 -.20 
Family Support Scale .054 - .155 .233 - .116 -.094 .42 
Family Resource Scale -.025 -.014 .133 -.043 .045 -.46 
a Selected as Covariate 
ES= (Disabled group mean - non-disabled group mean)+ Standard deviation of non-disabled group 
* Q .::_ .05 
** Q .::_ • 01 
Table 11 
Correlations and Effect Sizes Between Dependent and Demographic 
Variables: Siblings of Children with Disabilities and Siblings of 
Children Without Disabilities (SD and SN) 
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Freq. of 
Interaction Imitation Agonism Dominance Pro-Social 
ES between 
SD and SN 
Family Income 
Education-Mother 
Education-Father 
Hrs. Wkd. Mother 
Hrs. Wkd. Father 
Family Size 
Parental Stress Index 
Family Support Scale 
Family Resource Scale 
a Selected as Covariate 
.030 
-.122 
-.097 
-.088 
- .117 
.085 
.078 
- .106 
. 288 .. a 
.024 
.102 
.015 
-.02 7 
-.043 
-.084 
.069 
.008 
.2ll•a -.090 
-.055 .073 
-.152 .077 
. 024 -.225•a 
- . 25z-a . 007 
-.181 -.172 
-.106 .121 
.148 .125 
.091 -.277 .. a 
- . 092 
-.107 
- .020 
-.239 • 
.133 
.256•a 
-.042 
-.217° 
. 223•a 
- .18 
-.53 
-1.10 
.36 
.05 
-.40 
-.20 
.42 
-.46 
ES = (Disabled group mean - nondisabled group mean)+ Standard deviation of nondisabled group 
* 2. -5. .05 
** 2. -5. • 01 
One to three covariates were selected for each dependent variable. 
Covariates were selected as a function of correlation and then effect 
size. If a dependent variable had only one or two reasonable covariate 
candidates based on correlation, then correlation was the only 
criterion used for covariate selection. If three or more likely 
candidates were found based on correlation, the effect size was taken 
into consideration. (The two strongest were used as covariates.) The 
specific covariates selected are indicated in Tables 10 and 11 by a 
dollar sign next to the appropriate value. 
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Standardization of Variables 
Since the imitation, agonism, dominance, and prosocial scores can 
be strongly influenced by the number of overall interactions, it is 
impossible to tell if differences in behavior between disabilities are 
due to differences in D's and SD's behavioral patterns or if SD and D 
cope with the presence of a disability by not interacting. For 
example, a low imitation score may be due to little imitation in the 
child's behavioral repertoire or due to the child not interacting with 
his/her sibling. 
Two methods to correct for potential group differences in imitation 
rates were considered. The first method was to use the variable, 
frequency of interaction, as a covariate. This method would adequately 
account for the differences in the amount of overall interaction 
between dyads, but would not be useful in determining which types of 
dyads with disabilities (potentially) cope by reducing overall 
interaction. 
The second method is to standardize imitation, agonism, dominance, 
and prosocial behavior by dividing each variable by the sum of these 
four variables using the following equation: 
p , = 
l 
t V 
where the proportion of interaction (Pi) equals the specific type of 
interaction (Vi) divided by the four types of interaction measured (V). 
For example, the imitation score= imitation/(imitation + agonism + 
dominance+ prosocial behavior). 
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Standardization of imitation, agonism, dominance, and prosocial 
behavior was chosen to allow for the use of frequency of interaction as 
a dependent variable. The fifth dependent variable, frequency of 
interaction, was not standardized. 
Summary of Research Questions 
In this study, four independent variables (i.e. , gender, age, birth 
gap, and severity) with respect to the five dependent variables of 
frequency of interaction, imitation, agonism, dominance, and prosocial 
behavior. The following research questions were addressed. 
1. Are there statistically significant main effects or two-way 
interactions for any of the dependent variables? 
2. Within the dyads with dis abilities, is there a statistically 
significant difference for any of the dependent variables in the way 
that children with different types of disabilities (i.e., hearing 
impaired, Down syndrome, or developmentally delayed) interact with 
their sibling without a disability as compared to children in dyads 
with no disabilities? 
3. For the dyad with disabilities , is the severity of the 
disability related to the way that the child without a disab i lity 
interacts with his/her sibling with a disability? 
Analysis of Research Question #1: 
(Non-disabled vs. Disabled Groups) 
Question 1 addresses the question of whether children in D-dyads 
interact differently than children in N-dyads. The variables of 
gender, birth gap, and age were also included in this analysis because 
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they have been found to be statistically significant in several 
previous studies cited in the review of literature. However, given the 
number of children included in the study, it was impossible to do a 2 x 
2 x 2 x 3 analysis of variance since empty cells were present. 
Therefore, exploratory one-way ANOVAs were performed on each of the 
five dependent variables for birth gap and age. 
Birth gap was found to be a statistically significant factor (using 
the p ~ .05 criterion) in the D and N behavior for frequency of 
interaction and dominance of the child with a disability; it was also a 
statistically significant factor for the variable frequency of 
interaction in SD and SN children. Age was not a significant factor in 
any of the models. Consequently, age was dropped as a factor in 
subsequent analyses. Details of these analyses are discussed further 
in Chapter IV and Appendix 0. 
The dependent variables frequency of interaction and dominance for 
D and N children and frequency of interaction for SD and SN children 
were analyzed using a 3 X 2 X 2 analysis of covariance with three 
levels of birth gap (where SD age minus Dage was either negative, 
close (Oto 44 months, or distant); two categories each of gender 
(female or male) and group (disabled or not disabled). All other 
dependent variables were analyzed using a 2 X 2 (gender by group) 
analysis. 
Analysis of Research Question #2: (Non-
disabled vs. Specific Disability Groups) 
Question 2 addressed differences in five dependent variables 
between three categories of disabilities (Down syndrome, 
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developmentally delayed, and hearing impaired) and the non-disabled 
conditions. Using one or more appropriate covariates, a one-way ANCOVA 
model was used to determine differences between the group without a 
disability and the three specific disabilities. 
Analysis of Research Question E3: 
(Severity of Disability) 
Research question 3 addressed the potential effect of the severity 
of disability and its possible interactions with the type of disability 
for all five dependent variables. Each of the BDI subscores was 
grouped using a median split. Several 3 X 2 ANOVA models were used to 
analyze the interaction patterns between disability and severity for 
each of the five dependent variables. 
CHAPTER IV 
RESULTS 
47 
The results of this study are organized in the same order as the 
questions in the procedures section. First, the results from the 
question 1 analysis are reported for all five dependent variables. 
One-way analyses of variance are reported for each of the five 
dependent variables to determine the advisability of including the two 
age-dependent variables (age and birth gap) in the analysis of 
variance/covariance models that were used in the analysis of question 
1. Question 1 models are then reported using the presence of a 
disability and gender as independent variables. The age-dependent 
variables are also included as independent variables where indicated by 
the one-way analyses. 
Second, the results from the analysis of question 2 are reported 
for the five dependent variables and comparisons of the differences 
between disabilities. 
Third, the results of the analysis of the severity of disability 
by disabling condition on the five dependent variables will be 
reported. 
Research Question 1--Analysis 
One-Way Analyses 
One-way analyses of variance were conducted to determine the 
viability of including the two age-related factors (age and birth gap). 
These results are summarized in Table 12 and detailed in Appendix H. 
48 
Table 12 
Differences Between Levels of Age for Frequency of Interaction, 
Imitation, Agonism, Dominance, and Prosocial Behavior for Dyads with 
and Without a Child Who Is Disabled 
Dependent Older Mean Younger Mean F value 
Variable (SD) (SD) Q value 
D and N 
Frequency of 19.81 15.60 [= 1.760 
Interaction (15.32) (12. 48) Q = .189 
Imitation .07 .08 F = .561 
(. 08) ( .10) Q = .456 
Agonism .24 .24 F = .000 
(. 22) (.25) Q = .988 
Dominance .20 . 22 I = .323 ( .17) ( .17) Q = .572 
Prosocial .49 .45 F = .601 
Behavior (.21) (. 22) Q = .441 
SD and SN 
Frequency of 10. 56 24.92 I= 28.931 
Interaction (8.31) (14.39) Q < .001 
Imitation .26 .02 F = .741 
(. 05) (. 04) Q = .392 
Agonism .09 .07 I = .922 (. 10) ( .10) Q = .340 
Dominance .47 .44 F = 1.528 
( .19) (.19) Q = .224 
Prosocial .42 .47 I= 1.657 
Behavior (.19) (.19) Q = .202 
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Results of the one-way analyses of D and N children indicate that 
birth gap was a statistically significant factor for frequency of 
interaction and dominance (see Table 13). Therefore, birth gap was 
included in the full models for these two dependent variables. D and N 
age was not a significant factor for any of the five dependent 
variables and was not included in any further analysis. 
SD and SN age and birth gap were statistically significant 
factors for the frequency of interaction. They were included in the 
models for SD and SN frequency of interaction. Since age and birth gap 
were not statistically significant (Q ~ .05) for any of the other 
dependent measures , they wil l not be i ncluded in the SD and SN models. 
Question 1 ANCOVA Models 
Question 1 examines the role of the presence of a disability, the 
child's gender and, in some cases, the age of the child or the birth 
gap between siblings for each of the five dependent variables. Table 
14 summarizes the results of question 1 for the behavior of D and N 
children. Table 15 summarizes the behavior of SD and SN children. 
Detailed ANCOVA tables are found in Appendix I for all subjects. 
D and N behavior. Two statistically significant differences due 
to the presence of any disability and three significant differences due 
to static variables (i.e., gender, age, and/or birth order) were found 
in the D and N children's behavior in Table 14. 
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Table 13 
Differences Between Levels of Birth Gap for Frequency of Interaction, 
Imitation, Agonism, Dominance, and Prosocial Behavior for Dyads with 
and Without a Child Who Is Disabled 
SD and SN Older SD and SN Older f_ 
Dependent D and N Older ( Sma 11 Gap) (Large Gap) Q 
Variable Mean (SD) Mean (SD) Mean (SD) 
D and N 
Frequency of 17.62 11.38 25.19 f_ =13.125 
Interaction (11. 03) (7.86) (15.03) Q < .001 
Imitation .10 .07 .07 F = .632 
( . 16) (. 09) (. 09) Q = .534 
Agonism .20 .21 .28 F = .934 
(. 20) (. 25) (. 24) Q = .397 
Dominance .33 .21 .17 I = 4.386 
(. 25) ( .15) ( .13) Q = .011 
Prosocial .37 .51 .47 f_ = 1. 960 
(.16) (.21) (. 24) Q = .156 
SD and SN 
Frequency of 10.00 11.07 25.50 f_ = 15.339 
Interaction (11.3) (7.03) (14. 50) Q < .001 
Imitation .02 .02 .02 F = .096 
(. 06) (. 04) (. 04) Q = .909 
Agonism .13 .08 .07 f_= 1.561 
(.15) (. 08) (. 09) Q = .217 
Dominance .49 .41 .48 f_ = 1.561 
9.19) ( .18) (. 20) Q = .217 
Prosocial .36 .49 .43 f_ = 2.134 
Behavior ( .16) (. 47) (.19) Q = .126 
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·ab le 14 
'.ummar~ of Results--D and N Subjects. 
8pendent F Disability Gender Age Birth Gap Significant 
lariable Covariates p (D) (G) (A) (BG) Interactions 
freq. of Parental F .12 .08 N/A 11.97 D by G 
llteraction Stress Index p .736 .785 <.001 
lnitation Education of F 1.47 .08 N/A N/A D by G 
Father p .229 .783 
.A1on ism Family Size F 9.69 .34 N/A N/A NS 
Father's Education p .003 .559 
D>mi nance Father's Education F 5.24 4.56 N/A 6.11 NS 
p .025 .037 .004 
P.osocial Hours Worked F . 75 3.06 N/A N/A D by G 
b!havior Father/Mother p .391 .085 
Family Size 
lab le 15 
S.mmar~ of Resu lts--SD and SN Subjects 
D,pendent F Disability Gender Age Birth Gap Significant 
V,riable Covariates p (D) (G) (A) (BG) Interactions 
F1eq. of N/A F .57 1.12 25.68 15.31 NS 
!1teraction p .451 .293 <.001 <.001 
Iritation Family Income F 1. 95 2.79 N/A N/A NS 
p .167 .100 
A1onism Hours Worked F 2.05 .16 N/A N/A NS 
Father p .157 .689 
Family Income 
Dani nance FRS F .07 1.25 N/A N/A NS 
p .800 .267 
Ptosoc ia l Hours Worked F .16 .530 N/A N/A NS 
bchav ior Father/Mother p .591 .445 
One statistically significant effect and one significant 
i1teraction term were found for the frequency of interaction variable. 
A large effect was found for birth gap (f.z,64 = 11.97, .Q. < .001). The 
mean interaction score for the younger category (6.8) was lower than 
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the near older category (11.4) which was lower than the older category 
(19.9). Thus, the older the SD or SN child is relative to the Dor N 
child, the more the Dor N children will interact with their siblings. 
A statistical interaction was found between gender and disability. 
Males without disabilities (N) interacted with SN (x = 13.84) less than 
their female counterparts (x = 21.00); however, males with disabilities 
interacted with SD more (x = 19.28) than their female counterparts (x = 
13.84). 
No statistically significant main effects were found for imitation; 
however, one significant interaction was found (£1, 71 = 6.09, Q = .016). 
Females without disabilities imitate SN (x = .136) more than females 
with disabilities imitate SD (x = .042). Male imitation of SN and SD 
was virtually constant (respective xs = .067 and .068), indicating that 
the presence of a disability affected imitation by females but not by 
males. 
A highly statistically significant effect for agonism by presence 
of a disability was found (£1, 70 = 9.68, Q = .003). Non-disabled (N) 
agonism toward SN was .114, whereas the mean (D) agonism toward SD was 
nearly three fold at .316. Thus, it appears that an elevated frequence 
in agonism is associated with the presence of a disability. 
Statistically significant main effects for dominance were found for 
presence of a disability (fi, 64 = 5.24, Q = .025), gender (fi, 64 = 4.56, 
Q = .037), and birth gap (L, 64 = 6.11, Q = .004). No statistically 
significant interactions were found. 
No statistically significant main effects were found for prosocial 
behavior; however, a small disordinal interaction between presence of a 
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disability and gender was found (f.i, 69 = 4.22, Q = .044) (see Figure 1). 
The mean for males without disabilities (.618) was higher than the mean 
for females without disabilities (.396). However, the mean for females 
with disabilities (.465) was higher than the mean for males with 
disabilities (.445) . 
.... 
0 
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Figure 1. Mean prosocial behavior for children by presence of 
disability and gender. 
SD and SN behavior. No statistically significant differences 
between groups with disabilities or gender for any of the five 
dependent variables were found. No statistically significant 
interactions were found among any of the independent variables (Table 
15). 
Statistically significant differences were found for the two age 
dependent variables for the dependent variable frequency of 
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interaction. The £-ratio for age was 22.15 (Q <. 001) and the £-ratio 
for birth gap was 13.69 (Q < .001). No other significant differences 
for age and birth gap were found for any of the dependent variables. 
In summary, after adjustments for appropriate demographic 
differences, agonism and dominance were the only dependent variables 
where a difference between D and N was found. Gender was a 
statistically significant factor for frequency of interaction, 
dominance, and prosocial behavior. Birth gap was a significant factor 
for frequency of interaction. Presence of a disability by gender 
interactions was found for frequency of interaction, imitation, and 
prosocial behavior. 
With the exception of age and birth gap for frequency of 
interaction , no statistically significant factors or interactions were 
found for the SD and SN sample. 
Research Question 2--Analysis 
Question 2 addresses differences in behaviors as a function of the 
specific disability of the D and N child. Table 16 summarizes the 
results for the D and N behaviors and Table 17 summarizes the results 
for the SD and SN behaviors. Tables 16 and 17 include the names of 
covariates used, means and standard deviations for each sample, and£ 
and Q values. Preplanned comparisons (Agresti & Finlay, 1986) were 
computed to determine if any of the children in the specific disability 
groups (hearing impaired, Down syndrome or developmentally delayed) 
interacted with more or less frequency on any of the five dependent 
variables than did children in the N group. The means of disabilities 
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that are statistically different (Q ~ .05) from the mean of the group 
without a disability using a preplanned comparison are indicated with 
an asterisk* in Tables 16 and 17. Full analysis of covariance 
(ANCOVA) tables are provided in Appendix J. 
Table 16 
Summari'. of Results bl'. Disabilitl'.--0 and N Subjects 
Nond i sabled Hearing Impaired 
Dependent Variable Covariate( S) Mean Mean (SO) (SD) 
ES 
n•27 n•15 
Freq. of Parenta 1 17. 556 10 .867 
Interact ion Stress Index (11.556) ( 10 .378) 
- . 58 
!mi tat ion Father's Education . 103 .097 ( .111) ( .138) 
- .05 
Agonism Family Size .114 . 256* 
Father's [ducat ion (. 166) (. 224) 
.86 
Dominance Father's Education . 280 . 237 ( .169) (. 176) 
- . 254 
Prosoci a 1 Behavior Father's/Mother's .503 .410 
Hours Worked ( .410) ( . 151) 
Family Si ze 
- . 23 
• .e..::. .05 preplanned comparison test as compared to group without a disability 
ES • Standardized mean difference effect size 
Table 17 
Summari'. of Results bl'. Disabilitl'. -- SD and SN 
Nondisabled Hearing Impaired 
lependent Variable Covari ate( S) Mean Mean ( SD) (sols 
n•27 n•l5 
·req. of Parenta 1 17. 741 10.867 
'.nteract ion Str ess Index ( 10 .872) ( 10.378) 
- .63 
m1tat1 on Family Income .033 .010 ( .054) ( .025) 
- .43 
lgonism Income .065 . 103 
Father's Hours Worked ( .098) (.11 8) 
.39 
lominance Family Resource Sea le .436 .449 
Family Income (. 162) (. 231) 
.08 
'rosoc ia 1 Behavior Family Size .465 .481 
Family Resource Sea le ( .174) ( .200) 
.09 
.E..::. .05 preplann ed comparison test as compared to group without a disability 
S • Standard iz ed mean difference effect size 
Down Syndrome 
Mean 
Oeve lo~:gta 1 De lay 
(~~) (SD) ES 
n•l 7 n•l8 
23. 588 17. 722 ( 17. 582) 
.52 
( 14.551) 
.01 
.043 .038 ( .035) 
- . 54 
( .075) 
- . 59 
.410* . 268* 
\-232) 
. 78 
(. 240) 
.93 
. 160* .138* 
( . 109) 
-.710 
(. 129) 
- .840 
.387 . 556 (. 196) 
- . 28 
( .242) 
. 13 
Subjects. 
Down Syndrome 
Mean 
Deve lo~nta 1 De lay 
an ( so \s ES 
n•l7 n•l8 
23. 706 17 . 444 ( 17. 705) 
. 55 
(14.018) 
-.03 
.0 16 .023 ( .0 19) 
- .31 
( .047) 
-. 19 
.098 .081 
( .094) 
.35 
( .107) 
.16 
. 570* .413 (. 151) 
.83 
(. 181) 
- . 14 
.315* . 488 (. 143) 
- .86 
( .21 1) 
. 132 
F (p) 
I. 70 (. 174) 
1.69 ( . 177) 
6. 37 ( .001) 
3.08 ( .033) 
.923 
( .434) 
F (p) 
1.86 (. 145) 
I. 11 ( .351) 
.96 
( .415) 
2.80 (.046) 
4.20 ( .009) 
Differences in Behavior of 
D and N Due to Disability 
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Frequency of interaction did not meet the Q. ~ .05 criterion (f.3, 70 
= 2.14, Q. = .174) nor did imitation (f.3, 71 = 1.69, Q. = .177). 
Disability was a significant factor in the amount of agonism 
displayed by D and N children (f.3, 70 = 6.371, Q. = .001). The 99% 
confidence interval for a planned comparison was .114 + .140. Since 
all of the means for the three groups with disabilities exceeded the 
upper limit of .254, they are all significantly different from the 
group without a disability. Thus, the siblings of children (SD) with 
disabilities due to hearing impairment, Down syndrome, or developmental 
delay are more likely to experience agonism from their sibling than 
their counterparts without disabilities (SN). 
Statistically significant differences between disabilities were 
found for dominance (f.3, 71 = 3.87, Q. = .033). A planned comparison test 
yielded a lower limit of .180 when alpha is less than or equal to .05 
(two-tailed). Since means for the Down syndrome and developmentally 
delayed groups were less than .180, these were found to be 
statistically significant. Thus, children with Down syndrome and 
developmental delays are less likely to display dominance behavior than 
N children. 
No statistically significant differences were found for prosocial 
behavior (f.3, 69 = .923, Q. = .434). This indicates that children 
exhibited about the same proportion of prosocial behavior regardless of 
their disability status. 
In summary, hearing-impaired children show more agonism than 
children without disabilities (N). Down syndrome children displayed 
more agonism, and less dominance than children without disabilities 
(N). Developmentally delayed children demonstrated more agonism and 
displayed less dominance than children without disabilities. 
Differences in the Behavior of SD and 
SN Due to Disability of D and N 
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Comparisons between the behavior of SN and SD are important in 
that they provide clues as to the potential strategies that SD children 
may develop to cope with their immediate environment. 
The ANCOVA model for SD and SN frequency of interaction was not 
statistically significant (f.3, 70 = 1.85, Q = .145). Almost no imitation 
behavior was found for the SD and SN children with the means ranging 
from .010 to .033. The ANCOVA (f.3, 70 = 1.11, Q = .351) was not 
statistically significant. 
Similarly, no statistically significant findings were found for 
agonism displayed by the SD (f.3, 68 = .96, Q = .415), nor were any of the 
SD means statistically different from the SN mean. 
A statistically significant ANCOVA model was found for dominance 
behavior of the SD and SN children (f.3, 69 = 2.80, Q = .046. Using the 
preplanned comparison, siblings of Down syndrome displayed 
s ignificantly (Q ~ .OS) more dominance behavior than SN children. 
Significantly less prosocial behavior was displayed by the 
s 'blings of Down syndrome than the siblings of children without 
d:sabilities (SD) as determined by a preplanned comparison. The ANCOVA 
model for prosocial behavior was statistically significant (f.3, 69 = 
4.206, Q = .009). 
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In summary, siblings of hearing-impaired children interacted 
essentially the same with their hearing-impaired siblings than siblings 
of children without disabilities (N) interacted with their sibling 
without disabilities (N). Siblings of Down syndrome children displayed 
more dominance and less prosocial behavior than SN children. Siblings 
of developmentally delayed children showed no significantly different 
behavior as measured by these five dependent variables. 
Research Question 3--Analysis 
Question 3 addresses the question of differences in frequency of 
interaction, imitation, agonism, dominance, and prosocial behavior due 
to the severity of each disability. The five subscales (personal-
social, adaptive behavior, motor, communication, cognitive) and the 
total scale of the Battelle Developmental Inventory (SDI) were used as 
measures of severity of disability. A 3 X 2 ANCOVA (disability of the 3 
groups with disabilities by severity) was performed for each dependent 
variable for both the child with a disability (D) and his/her sibling 
(SD). Detailed ANCOVA tables are found in Appendix K. 
No statistically significant findings were found for Dor SD 
behavior based on severity. Not surprisingly, disability was 
statistically significant for dominance (Tables K-9, K-19, K-39, K-49, 
K-59). There was one statistically significant interaction. A 
communication by disability interaction was found for disabled agonism 
(.L.35 = 4.04, Q = .026). No other statistically significant 
interactions were found. 
CHAPTER V 
DISCUSSION 
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This dissertation explored the perception that the behavior of 
siblings of children with disabilities (SD) differs in at least some 
respects from the siblings of children without disabilities (SN). This 
belief may stem from the notion that the SD child may be exposed to 
quantitatively different amounts of certain types of behavior because 
of the presence of a sibling with a disability living in her immediate 
environment. 
This study found that the behavior of the child with a disability 
(D) varies by his or her disability. Table 14 indicates the children 
with disabilities behave differently in terms of agonism and dominance. 
When the data are analyzed to compare specific disabilities, all of the 
disability conditions are found to be statistically significantly 
different from the non-disabled group for agonism. Only Down syndrome 
and developmental delay groups, however, differ from N in terms of 
dominance. Thus, only when the disabilities are partitioned and 
compared can the impact of a sibling with a disability be completely 
understood. 
Previous researchers found conflicting evidence as to the 
presence of differences in the behavior of SD and SN. When their 
results were categorized into imitation, agonism, dominance, and 
prosocial behavior, the most common effect was a non-significant effect 
(Table 3). Not surprisingly, there were no statistically significant 
effects for SD and SN due to the presence of a disability in this 
study. 
It appears that at least some of the controversy in the 
literature may be due to the composition of various samples studied. 
Real differences between SD and SN may be masked by grouping 
disabilities together under the assumption that the mix of behaviors 
that children with disabilities emit is essentially the same. 
Conversely, statistically significant effects may be overstated with 
the combination of children from two or more disabling condition 
groups. 
This study has two examples of this masking effect. When a 
comparison is made between SN and SD (using the aggregated data), no 
statistical difference is found. When the data are partitioned by 
disabling condition, statistically significant differences are found. 
The remainder of this dissertation will consist of a discussion 
of the results of question 1 of this study vis-a-vis the literature 
cited in Chapter II followed by a description and comparison of the 
behavioral patterns of the hearing impaired (HI), Down syndrome (OS), 
and developmentally delayed (DD) groups to the non-disabled (N) group. 
A brief section on the severity issue will then follow. The 
dissertation will conclude with a summary of the most important 
findings. 
Research Question 1: Disabled vs. 
Non-Disabled Sibling Behavior 
The underlying question that permeates the literature on this 
subject is "Do children who have siblings who are disabled behave 
differently than similar children whose siblings are not disabled?" 
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Most researchers in this area have attempted to address this issue by 
testing mixed samples in the group with a disability without testing 
for inter-disability variance. As a result, differences in behavioral 
patterns may have been canceled out. The result of this cancellation 
effect is confusion in the literature. Significant effects can be 
found with one sample due to its mix of disabilities, but not with 
another. 
Unfortunately, within SN and SD groups, negative effects specific 
to one disability may be understated or even masked because a given 
sample is diluted with individuals with siblings from other disability 
groups which do not have the same behavioral characteristics. 
Likewise, it is possible that some effects are overstated for specific 
disabilities due to sample contamination with individuals who have 
siblings whose disabilities are sensitive to the dependent variables in 
question. 
This study is a case where aggregating SN and SD data across 
disabling conditions effectively cancels out statistically significant 
differences between the siblings of children without disabilities (SN) 
and siblings of children with a specific disability. Table 15 reports 
no statistically significant difference between SN and SD in terms of 
dominance (£1, 69 = 0.065, Q = .BOO) and prosocial behavior (£1 , 69 = 
0.155, Q = .695), yet Table 17 shows statistically significant effects 
for both dominance (£3, 69 = 2.798, Q = .046) and prosocial behavior 
(£3, 69 = 4.206, Q = .009) when comparing SN to siblings of children with 
specific disabilities (e.g., SHI, SOS, SOD). In both cases, there are 
SD means that are both higher and lower than the SN mean. When the 
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SHI, SOS, and SOD means are averaged, they become much closer to the SN 
mean. For example, the SN mean for prosocial behavior is .465. The 
mean for SD is .423. Since these two means are not statistically 
different from each other, the appropriate inference is that having a 
disabled sibling does not affect prosocial behavior in preschoolers. 
However, if the SD sample is partitioned into groups based on these 
three specific disabilities, quite a different inference should be 
drawn. The prosocial behavior mean for the three disabled groups 
ranged from .315 (SOS) to .488 (SOD). Since the difference between the 
Down syndrome and non-disabled group is statistically significant, the 
appropriate inference is that siblings of children with Down syndrome 
(SOS) display less prosocial behavior than children wi th non-disabled 
siblings; however, children who have siblings with hearing impairments 
or developmental delay display about as much prosocial behavior as 
children with non-disabled siblings. 
This study supports the notion that each disability has the 
potential of a unique mix of child behaviors. When children from the 
three groups with disabilities are combined to form one group with 
disabilities (and controlling for status variables), only the D and N 
agonism and dominance comparisons are statistically significant (Tables 
14 and 15). When inter-disability comparisons are made (given the same 
adjustments for status variables), several statistical differences 
appear between non-disabled children and children with specific 
disabilities as well as the siblings of these children. 
Research Question 2: Behavior of Non-Disabled 
vs. Specific Disabilities 
Question 2 addressed the differences between specific 
disabilities and the group without disabilities. These data are 
summarized below. 
Hearing Impaired (HI and SHI) Behavior 
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Children with hearing impairments (HI) interact with their 
siblings in a similar manner as children who have no siblings with 
disabilities. With the exception of increased levels of agonism, all 
of the other behaviors were statistically nonsignificant. This would 
indicate that the siblings of hearing-impaired children (SHI) would be 
exposed to similar levels of imitation, dominance, and prosocial 
behavior as SN. Agonism was the only statistically significantly 
different behavior that was found between HI and N. 
The results indicated that SHI children do not appear to react to 
the elevated levels of agonism found in HI. Furthermore, it was 
expected that exposure to near N levels of imitation, dominance, and 
prosocial behavior would yield SHI behavior patterns that were not 
significantly different from SN children. Since this study showed no 
statistically significant differences in SN and SHI behaviors, these 
results were congruent with this expectation. 
Of the studies identified in Chapter II, only Schwirian (1987) 
contained a hearing-impaired comparison group. Two findings were 
reported and identified as prosocial behaviors: child care and 
responsibility. A negative finding was reported for child care and no 
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statistical difference for responsibility. Since child care and 
responsibility are global constructs not coded in the current study, 
direct comparisons are not appropriate. 
In summary, with the exception of agonism, HI children do not 
display substantially different levels of the five dependent variables. 
Likewise, SHI do not display substantially different behavior patterns 
in terms of imitation, dominance, agonism, and prosocial behavior when 
interacting with their siblings than SN children. 
Down Syndrome (OS and SOS) Behavior 
The Down syndrome group showed the most deviant behavioral 
pattern from the group without a disability. SOS children live with a 
sibling (OS) that displays markedly more agonism, and less dominance 
behavior than siblings of children without disabilities. It is 
particularly interesting to note that the proportion of agonism 
displayed by OS children was higher by nearly four fold as compared to 
N children. 
Surprisingly, agonism in the OS child is not associated with 
agonism in the SOS. OS agonism, however, appears to be associated with 
high SOS dominance and lowered incidence of prosocial behavior. The 
only exclusively Down syndrome sample cited in Table 2 (Chapter II) was 
Abramovitch et al. (1987). This study was most like the current study 
in that it looked at three of the same constructs (imitation, agonism, 
and prosocial behavior) and used observational methodology. 
The reader may recall that there are a number of differences 
between the methodologies of the two studies. Abramovitch et al. 
(1987) used a naturalistic setting in the child's home and allowed 
65 
parents in the setting, and permitted children to come and go at will. 
They did not provide any stimulus cues to encourage the children to 
interact with each other. They did not standardize their data (convert 
to proportion of behavior) nor adjust for demographic differences in 
samples. The comparison sample without disabilities that they used 
came from a previous study (Abramovitch et al., 1987). Their 1986 
study was audio taped while their 1987 study was not. 
A reanalysis of the Abramovitch studies was conducted to 
determine if the findings of this dissertation were similar. Data in 
the two studies were reported using different methods. Data from this 
study were first converted to meet the assumptions of the Abramovitch 
et al. (1987) study. Also, the Abramovitch et al. data were converted 
into proportions (the Summers data were converted into proportions 
using three instead of four variables) to form a second comparison (see 
Table 18). Clearly, the contrast between the two studies in terms of 
both frequency and proportion of behavior is dramatic. 
The raw frequencies per hour reported in this dissertation are 
greatly elevated. With the exception of SOS, the proportion of 
behavior per hour of the two studies bears little resemblance to each 
other. 
The differences in the raw frequencies led Abramovitch and her 
colleagues to conclusions that contrast substantially from this study. 
Table 19 compares and contrasts those differences. 
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Table 18 
Mean Behaviors Per Hour and Proportion of Behavior for Summers (S) and 
Abramovitch et al. (A) Studies 
OS N sos SN 
s A s A s A s A 
Imitation 
Per hour 6.35 2.08 14.67 7.5 3.41 .75 3.75 2.4 
Proportion .033 .18 .134 .61 .037 .02 .051 .37 
Agonism 
Per hour 106. 58 5.96 16.75 1.9 22.82 9.88 8.50 9.7 
Proportion .555 .53 .125 . 16 .238 .23 .083 .50 
Prosocial Behavior 
Per hour 78.94 3.29 79.00 2.8 77 .29 31.00 82.25 7.3 
Proportion .412 .29 . 741 .23 .725 .74 .866 .12 
Total 
Per hour 191.87 11. 33 110.47 12.2 103.52 41.63 94.50 19.4 
S = Sulllllers (this) study 
A= Abramovitch studies 
Table 19 
Summary of Conclusions: Abramovitch et al. (1987) vs. the Current Study 
Dependent Variable 
DS vs. N 
Imitation 
Agonism 
Prosocial 
SDS vs. SN 
Imitation 
Agonism 
Prosocial 
Abramov itch 
OS< N 
OS = N 
OS = N 
sos = SN 
sos = SN 
sos> SN 
Summers 
OS = N 
OS> N 
OS = N 
sos = SN 
sos = SN 
sos< SN 
Agreement 
+ 
+ 
+ 
Disagreement was found for OS vs. N behavior for the imitation 
and agonism variables. Less imitation was found in the Abramovitch 
article but not in this study. OS agonism was found to be elevated in 
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this dissertation and not statistically significant in the Abramovitch 
study. Both studies reported no statistically significant differences 
for prosocial behavior. 
The conclusions reached for SOS and SN children for imitation and 
agonism were the same for both studies; that is, not significantly 
different. However, the conclusions reached regarding prosocial 
behavior were diametrically opposed. Abramovitch et al. (1987) 
concluded that SOS were more prosocial that SN. This study concluded 
that SOS were statistically less prosocial than N. 
Much of the difference in observations could be explained by the 
differences in methodologies that were used by the two studies. The 
major differences include the presence of mothers, the use of stimulus 
cues, and the use of video recording devices. 
Abramovitch studies were naturalistic home observations where 
children were allowed to come and go at will. While this could be 
argued as providing a more natural setting, mother's presence was a 
confounding variable. 
The Abramovitch studies allowed the mothers to be present in the 
general vicinity of the children (the coder was located in the 
children's living room and the mothers were asked to go about their 
normal routine) which is known to reduce overall interaction (Lamb & 
Sutton-Smith, 1982; Summers & Owens, 1991). The differences in the 
proportion of behaviors may also be due to the presence of the mothers 
in the Abramovitch studies. Summers and Owens (1991) reported marked 
differences in the proportion of agonism when mothers are present. At 
least some of the differences in reported proportions may be due to 
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this effect. In other words, the Abramovitch studies may have 
accurately reported sibling interaction given the presence of the 
siblings 1 mother, whereas, this dissertation reports sibling 
interaction without parental influence. 
Many of the differences in raw frequencies may be due to the use 
of stimulus cues used in this dissertation. The games in the 
dissertation protocol provided a reason for the siblings to interact, 
which was not present in the Abramovitch studies. 
The Abramovitch studies did not use a video recording device, 
w~ich could result in a consistent under-count. The coder did not have 
t1e option to review the behavior to make sure all of the codable 
b=haviors were analyzed. Thus, it is conceivable that a consistent 
u1dercount may have occurred. 
In summary, the Abramovitch results differ substantially from 
t1is study. Logically, much of this difference can be explained by 
differences in methodologies employed. If these two studies are to be 
r~conciled, further research to replicate the conditions of both 
s:udies will need to be performed. 
Developmentally Delayed (DD and SOD) Behavior 
The environment in which the siblings of developmentally delayed 
c ildren (SOD) lived is also substantially different from the 
e vironment of children without disabilities due to the interaction 
pttterns of developmentally delayed children (DD). DD children show 
s:atistically significantly lower levels of dominance and more agonism 
tlan N children. No statistical differences were found for the 
f requency of interaction, imitation, and prosocial variables. 
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Interestingly, these differences in DD and N behavior do not seem 
to affect SOD behavior. Although significant differences were found 
between the DD and N children, no significant differences were found 
between the SOD and SN children. It appears that the behavior of 
children with developmental delays that are not due to Down syndrome 
does not affect these five SOD behaviors. 
Research Question 3: Severity 
Ironically, the severity of disability was not a statistically 
significant factor in the behavior of either the samples with 
disabilities or without disabilities. This finding does not support 
the notion expressed by several reviewers (Correa et al . , 1986; Lobato, 
1983; Farber, 1959) that children with more severe disabilities make it 
more difficult for their siblings to adjust. 
Severity of disability may be a factor within some disabilities 
not explored in this study. However, severity does not appear to be 
factor in these disabilities. 
Limitations and Suggestions for Further Research 
The primary limitations of this study are the sample character-
istics and the scope of the disabilities. The sample is both the 
primary strength and weakness of this study. On one hand, this study 
has one of the largest observational samples of disabled/nondisabled 
dyads reported in the literature. On the other hand, the sample that 
was used was a sample of convenience. Due to economic constraints, 
disabled children were selected from organizations that were already 
cooperating with the Early Intervention Research Institute. It must 
also be remembered that these subjects were volunteers. They 
volunteered for both the Early Intervention Research Institute's 
research and this study. (The effect of using a volunteer sample on 
these specific variables is not known.) Thus, a truly random 
nationwide sample could not be obtained. 
The second limitation, that of the scope of the disabling 
conditions, is critical in defining the limits of inference. The 
results of this study may only be generalized to dyads with sibling 
dyads that contain a disabled pre-schooler with one of the following 
disabilities: hearing impaired, Down syndrome, or developmentally 
delayed. To infer these results beyond these disabling conditions 
would not be valid. 
The logical extension of this research is to make comparisons 
with more disabling conditions and more behaviors. Expanding the age 
range of the siblings is also desirable to determine if these 
behavioral patterns persist. Ideally, studies could potentially link 
sibling interaction patterns with SD pathology. 
Conclusions 
Living with a sibling with a disability appears to be a more 
personally unique and complex experience than what has previously 
described in the literature. The behavioral patterns due to specific 
disabilities isolated in this study indicate that the practice of 
lumping all disabilities into one group with a disability for the 
purposes of analyzing sibling interaction leads to inconsistent and 
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frequently misleading results. It appears that the impact of living 
with a sibling with a disability depends substantially on the 
disability of the sibling. Each disability creates its own behavior 
pattern--both in the sibling with a disability and in the sibling 
without a disability. This study indicated that only one of the 
disabling conditions studied, Down syndrome, is associated with 
substantial (statistically significant) differences in SD behaviors. 
Researchers conducting future studies should avoid the temptation 
to use samples of convenience that group children with various 
disabilities into one comparison group. This technique, which is 
prevalent in the literature, frequently leads to distorted results. 
Only by comparing groups of siblings of children with disabilities (SD) 
with common experiences can the true impact of their experience be 
assessed. 
Practitioners should use the information from this study to help 
assess the needs of client populations. Siblings of disabled children 
(SD) experience unique combinations of behavior from their disabled 
sibling (D) depending on the disabling condition of their sibling. 
Specifically, the siblings of Down syndrome (SOS) were associated with 
the largest differences in behavior. Thus, therapy should be tailored 
to adjust to these differences. 
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Appendix A 
Studies and Findings Reviewed But Not Included in Table 2 
Tible Al 
S:udies Reviewed but Not Included in Table 2 
s·.udy 
A1ley, J., Barbour, R.R., & Westmacott I. 
(1967) 
B ,rs ch , R . H . ( 19 68) 
B(gun, A. L. (1989) 
Bffggreen, S. M. (1971) 
B·nger, C. M. (1973) 
Bieslau, N. (1982) 
Brody, G. H., Stoneman, Z., Davis, C. H., & 
Crapps (1991) 
Ccrver, J. N., & Carver, N. E. (1972) 
Du,n, J. (1988) 
D)son, L., Edgar, E., & Crnic, K. (1989) 
Faber, B. (1959) 
Gath, A. (1974) 
G~h, A., & Gumley, D. (1987) 
Hmre, P. (1987) 
Holt, K. S. (1958) 
Kmfl, K. A., & Deatrick, J. A. (1987) 
L lJyd-Bostock, S. (1976) 
Lo1sdale (1978) 
Mc ndrew, I. (1976) 
Mc:ubbin, M.A. (1988) 
Reason Not Included 
in Table 2 
No ND comparison group 
81 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
Data previously reported 
and included in Table 2 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
(table continues) 
McMichael, J. K. (1971) 
Mey;rwitz, J., & Kap 1 an, H. (1967) 
New,on, J. & Newson, E. (1963) 
Poz1ansk i , E. (1969) 
San Martino, M., & Newman, M. 8. 
Senipati, R., & Hayes, A. (1988) 
Sto1eman, Z., Brody, G. H., Davis, C. H., 
Crapps, J.M. & Malone, D. M. (1991) 
Tre•ino, F. (1979) 
Reason Not Included 
in Table 2 
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No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
No ND comparison group 
Data previously reported 
and included in Table 2 
No ND comparison group 
Turrbull, A. P., Summers, J. A., & Brotherson, No ND comparison group 
M. J. ( 1986) 
Wil ~on, J ., Bhacher, J., & Baker, 8. (1989) 
Wooc, B., Boyle, J. T., Watkins, J. 8., 
Nogueira, J., Zimand, E., & 
Carroll, L. (1988) 
Zet-in, A. G. (1986) 
No ND comparison group 
No ND comparison group 
No ND comparison group 
Table A2 
Findings Not Reported in Table 2 
Study (& Method) 
Breslau (1982) 
(PS) 
Farrari (1984) 
(PS) 
Grossman (1972) 
(CS) 
Lavigne & Ryan 
(1979) {PS) 
Lobato, Barbour, 
Hall, & Miller 
(1987) 
{CS Cognitive 
Ski 11 s to 
Understanding of DD 
PS-remainder) 
Disability 
Cystic Fibrosis 
Cerebral Palsy 
Myelodysplasia 
Multiple Handicap 
Pervasive 
Developmental Delay 
Diabetes 
Mixed, mainly MR 
Pediatric 
Hematology, 
Cardiology, 
Plastic Surgery, 
Patients 
Developmental 
Delay 
Quality 
of Study Dependent Measure 
3 
2 
2 
2 
A,3screen i ng 
Inventory 
I nte 11 ec tua l 
Physical 
Academic 
functioning 
Dvera 11 College 
functioning 
IQ (WAIS) 
Info. Score 
Academic Disab. 
Learning Disab. 
Cog. Competence 
Phys. Competence 
Pverba l i zat ions 
@Dor N 
% Positive 
Verbal i za ti ons 
@Dor N 
% General 
Pverba l i za ti ons 
@Dor N 
% Negative 
Verbalizations 
with other 
family members 
% Positive 
Verbal i za ti ons 
with other 
family members 
% General 
Verbalizations 
with other 
family members 
% Negative 
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Effect Finding Effect 
Size Q < .05 on SD 
.09 SD>SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD>SN + 
bN/C SD=SN 
bN/C SD>SN + 
aN/C SD=SN 
aN/C SD>SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD=SN 
bN/C SD=SN 
(table continues) 
Quality Effect Finding Effect 
Study (& Method) Disability of Study Dependent Measure Size Q < .05 on SD 
Internalizing bN/C SD=SN 
T Score 
Externalizing bN/C SD>SN 
T Score 
Household tasks bN/C SD=SN 
Privileges and bN/C SD=SN 
Restrictions 
McHale (1986) Autism Attitude Toward bN/C SD=SN 
(PS) Mental Retardation Sibling 
Schwirian (1976) Hearing Impaired PChild Care bN/C SD>SN 
(PS) 
Stoneman et al. Mental Retardation 2 0 Teacher Helper bN/C SD=SN 
(1987) (DO) 
NC= Not calculable given the reported information 
a Not calculable: Incomplete f. table reported b Not calculable: Mean but no standard deviation 
Not calculable: X2 reported as "insignificant" 
Appendix B 
Validity Ratings 
Determination of Quality of Study 
The quality of study was determined using a two step procedure. 
First, studies were rated on a Oto 3 scale (with O indicating no 
discernable threats to validity and 3 indicating a threat to validity 
large enough to explain most of the variance in the study) on each of 
Cook and Campbell's (1979) threats to validity. These threats are 
History, Mortality, Instrumentation, Testing, Selection, Statistical 
Regression, and Maturation. 
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From the information gleaned from the threats to validity scales, 
an overall rating was derived using a 1 to 5 scale with 1 indicating a 
high quality study and 5 indicating a poor study. The overall rating 
was a qualitative judgement rather than a linear empirical computation 
of the combined threats to validity scales. The rationale for using a 
qualitative approach is couched in the notion of differential weighing 
for each validity threat and type of study. For example, in an 
observational study looking at discrete behaviors, repeated testing 
(i.e., multiple observations) is much less likely to contribute to the 
reported variance than the use of an unreliable coding instrument. A 
rating of 1 on a critical scale could be more validity threatening than 
ratings of 2 on several non-critical scales. Since the number of 
potential variables entering into the rating process is nearly 
infinite, a qualitative assessment is preferable to a strict linear 
transformation of the threats to validity ratings. 
Appendix C 
Effect Size Calculations 
Computation of Standardized Mean Difference Effect Sizes 1 
DIRECT CALCULATION 
GENERAL GUIDELINES 
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In all cases, we need an estimate of where the average subject in the 
"experimental" group would score with respect to a distribution of 
comparable subjects who did not receive the treatment. Therefore, in all 
cases, we need an estimate of the average differences between groups which 
has been standardized (or divided by) the standard deviation of the 
distribution of comparable subjects. When direct calculation is not 
possible, use the following guidelines. Examples for the most common 
applications follow. 
Hean Differences: We need the best estimate of the average difference 
between "ex per imenta l" and "control" group scores. When subjects are 
randomly assigned to groups, we assume they are equal in the beginning, 
so YE - Ye yields an accurate estimate of average differences between 
groups. However, to the degree that there are random differences between 
the groups in the beginning, YE - Ye will also be biased. Using (Y - XE) 
- (Ye - Xe) improves the estimate somewhat; as would covariance a:fjusted 
scores. Although neither are perfect, both are better than using only 
final status scores. When groups are not randomly assigned, anything we 
can do that will adjust the final status scores so they are more nearly 
like scores of groups which are comparable in the beginning is helpful 
(e.g., gain scores, covariance adjustments, residualized gain scores). 
The general rule is to obtain the best estimate possible of what the 
average difference would have been if the groups had been comparable in 
the beginning. 
Standard Deviation: The standard deviation of the "control" group is used 
to standardize the average mean difference between groups because that is 
the best estimate of variance in the distribution of untreated persons. 
Never use a standard deviation which has been artificially reduced (e.g., 
through analysis of covariance, or stratification in analysis of 
covariance) or which estimates some other distribution's variance instead 
of the variance in a distribution of untreated persons (e.g., standard 
deviation of mean differences, standard deviation of gain scores, etc.). 
1Throughout this summary, the following notations apply: E (as used in Xi,, nE, SE) refers to the 
"experimental" group; C ( as in Xe, Ile, Sc) refers to the "control" group; NE or Ne refers to the number 
of subjects in the "experimental" and "control" groups, respectively; N refers to the total number of 
subjects in the design; nP refers to the number ofp airs of subjects; rxy refers to the correlation between 
two variables ( e.g., pre- posttest, covariate and dependent variable, matching variable and dependent 
variable). X refers to the pretest mean; Y refers to the posttest mean. 
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!-test Designs 
Effect Size Computation from Significance Test 
a) given t value 
Standard Deviation Used in ES Computation 
a) given $,, - 10 
S= 
\ (~£ + ~J 
ASSUMES: 
Correlated Pairs !-Test 
Effect Size Computation from Significance Test Standard Deviation used in ES Computation 
a) given matched pairs 1-test (td) a) 
b) 
ASSUMES 
given standard 
deviation of 
differences (Sd) 
given standard 
deviation of mean 
differences (Sd) 
• r xy ( correlation between members of pairs on the dependent variable) is known or can be 
estimated) 
• nP is the number of pairs in the analysis 
Raw Gain Scores 
Efect Size Computation from Significance Test 
a) given gain score t (tG) 
Standard Deviation used in ES Comp utation 
a) given S of gain scores 
S= Sg 
y'2 (1 - r,y) 
b) given SD of mean differences in gain 
(SGE - Ge) 
ASSUMES 
• r,y (pre-post correlation) is known or can be estimated 
E = Sc 
Residual Gain Scores 
Efect Size Computation from Significance Test 
a) ~iven I-test for residualized gain scores (t9) 
Standard Deviation used in ES Computation 
a) given S for residual gains (S9) 
Es= r <1 - r:2 >c J... + J.... > - (c1 _ b > cxE -xc>) 
II ,y nE nc y,,- S 
s = ____!__g_ 
/1 -r,;, 
b) given S of mean difference in residual 
gain 
2 1 1 (1 -r,y ) (- + -) 
nE nc 
ASSUMES 
• xy (pre-pos t corre lation) is known or can be estimated 
• iretest means (~ and Xe) are known or can be estimated 
• egress ion coefficient of y or x is known or can be estima ted 
• ;E = Sc 
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Analysis of Covariance 
Effect Size Computation from Significance Test 
a) given F value from one-way Analysis of 
Covariance 
Standard Deviation used in ES Computation 
a) given covariance adjusted MSw (MS 1w) 
ES = 2 F{1 -r,;J (df., - 1) (n1= .. n,) (df., - 2) S _ [ MS~ ) ( o'f., - 1 ) 
' (1 -r!) df.,-2 
ASSUMES 
• r "Y ( correlation between covariate and dependent variable) is knovm or can be estimated 
• d~ ( degr ees of freedom within [i.e., residual , error]) is known 
• Only 1 covariate is used (if more than 1 covariate is used, the d~ terms must be adjusted by 
1 more for each additional covariate) 
• MS1w is given or can be calculated from SS1 (covariance adjusted sums of squares) 
• Covariance F is for a one-way analysis of covariance with only 2 levels on the treatment 
factor 
One-Way ANOVA Designs with Only 2 Treatment Groups 
Effect Size Computation from Significance Te st Standard Deviation used in ES Computation 
a) given F value a) given MSe 
ASSUMES 
• Only two levels of the "treatment" factor exist 
91 
92 
n-Way ANOVA Designs 
Effect Size Computation from Significance Test j Standard Deviation Used in ES Comp utation 
IMPORTANT NOTE 
The winthin cell variance (MS.) which is used to estimate the standard deviation in one-way 
ANOV As has been artificially reduc ed through stratification in n-way and repeated measures 
designs. Therefore , you must first collapse all sources of variation, except the one for which you 
are computing an ES (usual ly treatment) into the error term. Then recompute recompute the F 
ratio using the new MS. and proceed using the same formula as used for a one-way ANOV A as 
shown below. 
a) given F computed from adjusted MS. a) given Ms. which has been recomputed by 
collapsing "extra" sources of variation into 
error term 
S = yMS8 
ASSUMES 
• only two levels of the "treatment" factor 
• All "extra" sources of variation have been collapsed into erro r term and MS. recomputed 
• SE = Sc 
Source of 
Variat ion Degrees of Freedom 
Original Adjusted 
Treatnent T 1 1 
-
Sex ( S) 1 0 
IQ (I ; 2 0 
T X S 1 0 
T X I 2 0 
S X I 2 >- 0 
T X S X I 2 0 
Error 48-+ 1 = 58 
TOTAL 59 59 
lnooroct ES Computation 2~ 4!7 • . 56 
ComctESComputation 2~ 2~ 2 • . 38 
EXAMPLE 
Sums of Sqares 
Original Adjusted 
857.0 857.0 
-
2,218.5 0 
4,859.0 0 
763.4 0 
249.6 0 
6,011.4 - 0 
502.8 0 
-
., 
8,808.6 + = 23,413.3 
24,270. 3 24,270.3 
Mean Square Error F Ratio 
Original Adjusted Original Adjusted 
857.0 857.0 4.67 2.12 
2,218.5 0 12.09 0 
2,429.5 0 13.24 
763.4 0 4.16 
124.8 0 .68 
3,005.7 0 16.38 
251.4 0 1.37 
183.5 403.7 
... 
I 
24,413.3 857.0 857.0 
_._ 
--
58 183.5 403.7 
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Percent "Improved" 
Procedures for estimating an effect size when the only data given is the percentage of 
experimental and control subjects who surpass some criteria (e.g., % improved, % promoted to 
next grade, % not in special education classes) is best described by way of example. The 
procedure assumes that the criteria for determining the percentage is the same for each group. 
Example: Assume 13/18 of experimental group subjects and 11/24 of control group subjects 
graduated from high school. The best estimate of the population parameter from these data are: 
~; i.e., 13 ... 1 = 70% for the experimental group, ~ = 46.2% for the control group. 
N+2 18+2 24+2 
Assuming graduation from high school depends on students surpassing a given level of skill 
acquisition (the same level or criterion regardless of whether students are in the experimental or 
control group), we can determine how the distribution of each group would be "positioned" 
around that criterion since we know what percentag e falls below that point for both experimental 
(30%) and control (53.8%). For example, assume a continuum of skill acquisition as shown 
below. Anybody who surpasses point A graduates. 
no skills A super skills 
Since we know that 30% of the experimental group does not surpass point A, we can determine 
that point A is .52 standard deviation s below the mean of the distribution of experimental scores 
by ,efe,encing , standuU Z tab:21~ 
A super sk. 1 l ls 
-.52 
Similarly, since 53.8% of the control group doe s not surpass point A, the distribution of control 
group scores will be positioned on the continuum so that point A is .10 standard deviations above 
the mean of tbe contrnl grnup 2L 
no s le i 11 s A super s le i l l s 
.10 
I the experimental and control group distribution ~ are superimposed over each other (since A is 
tie same point), tbey would ap~ 
no sic; 11 s A super sic i 11 s 
from above, we know that the distance between A and XE is .52 standard deviation units, and the 
distance between A and Xe is .10 standard deviation units. By definition, ES = (XE - Xe) + 
SDc, but SDc = 1.0 since we are using Z scores. Therefore, the distance between ¾ and Xe is 
he ES. In this case, ES is .10 + .52 = .62. Caution: whether the distance between the criterion 
ltld XE and Xe is positive or negative can be tricky; therefore, it is best to always draw a picture. 
X2 = N02 
0 "' r 
ITT r 2 t 
see Glass & Stanley, p. 318 
Chi-Squared 
EXAMPLE 
Exp. Con. 
Hi 
Lo 
Assume the above design wiht 7 subjects in 
each gorup with x" = 4.56. 
~=(/)=.57<:( 
.57 ~ =2.4-0 ~~ 
2.4-0 ,/1/7 + 1/7 1.28 ES 
Percentile Scores 
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Sometimes the only information given is grade equivalent scores, standar d scores, or percentile 
scores on a standardized test. If norm tables are available to convert these to percentile scores, 
an ES can be estiamted by converting percentile scores to Z scores and using the distance 
between Z scores as the ES estimate. For example, assume the experimental gorup scored at the 
83rd perc entile and the control group at the 42nd percentile on some standardized test. Effect 
size computation would be as follows: 
Percentile 
83rd 
42nd 
Z score 
.95 
-.25 
ES = .95 - (-.20) = 1.15 
Appendix D 
Sibling Task Protocol 
SIBLING STUDY PROTOCOL 
Introduction 
Materials 
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The following script should be used for conducting a 
videotaped assessment of sibling interaction. The purpose 
of this videotape is to elicit interaction between the 
siblings through structured activities which can then be 
analyzed to assess interaction patterns. Only the children 
and the individual doing the videotaping should be present 
during the videotaping sequence. The entire taping session 
should last 30 minutes and it is important that the sequence 
of activities and time constraints be followed as outlined 
below. 
The setting and the individual doing the videotaping should 
be equally unfamiliar to all children. Set up the videotape 
equipment in a small carpeted room (approximately 12' by 
12'). A small table and two small chai rs should be arranged 
in the corner of the room. No other toys or equipment 
should be visible which would serve as a distraction to the 
children . The camera should be positioned on a tripod 
approximately 8-10' from the subjects, should be aimed at 
the eye level of the children. and should not be directed 
toward a window. Videotape the children such that the frame 
includes both participants' faces and hands. 
Toys:l . Duplos (mark one set for quicker clean-up) 
2. Small duplo figurine pictures 
3. Matching figures test for each child 
4. One art activity per dyad and crayons 
5. Three cookies on a small paper plate per dyad 6. Duplo train set 
Instructions 
Warm-up: Tell the chi ldren that they are going to get to play some 
games. Sometimes you will bring new games for them to play 
and you will tell them how to play them. However' you will 
be very busy and you cannot help them so they should work 
out any problems they may have on their own. (The cameraman 
will be very busy too.) Allow children to play with the 
duplo train set as a warm-up activity. (The engineer is the 
only figurine allowed at this time.) This should be done 
while you are getting things set up and approximately 5 
minutes into the tape. At the end of this segment. do not 
clean up--just push the toys away from the children's reach. 
Matching figures test: Tell the children they get to play a 
game about same and different. Give them each a copy of the 
Matching Figures test and show them how each figure at the 
top has only one figure that matches it. Ask the children 
to color or scribble on the one that matches. Allow 3 
minutes. Collect the Matching Figures Test from the 
children, but give them back as a reward at the end of the 
session. 
Duplos: Set out the box of Duplos. Give the children the pictures of the duplo structures and ask 
them if they can make their duplos look like the ones in the pictures, (Each child will have their 
own bag of duplos). Allow approximately 6 minutes. 
Art activity: Praise the children for the hard work they are doing. Tell them now it is time to 
help you finish a picture. Tell them you got the picture started and you need their help now to 
finish the picture. Give them one copy of the art activity and one box of crayons. Show them how 
each part of the drawing has a streak of color on it and how they need to finish that section with 
the same color. Allow 5 minutes. 
Figurines: Tell the children now they get to make up a story. Introduce the figurines and train 
only (no track). Tell them that one of the figurines is in trouble and needs help. They need to 
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make up a story that tells why the figurine is in trouble and how the other figurines help. Allow 5 
minutes. 
Clean-up: Ask the children to clean up the room because it is almost time to go home. The duplos 
should go back in the bags and the crayons should go back in the box. Allow 3 minutes. 
Food: Tell them that they did such a good job that they deserve a snack. Give them three cookies 
(or alternate snack) on a plate. Allow 3 minutes. 
SCRIPT 
Begin: Hi. Kids! Today you are going to get to play some games together. I'm going to let you 
start with this train set and later I' 11 bring you some more games. First. I want to tell you 
something. Jim and I are going to be very busy so we can't help you with these games. You' 11 need 
to pretend we aren't even here. Also, please stay right here in this corner. That will help us a 
lot to do our work better. Here is the train and I' 11 be back in a few minutes. 
Matching Figures: Nice Job, kids! Let me push these Legos aside and you can play with them again 
later. Right now you are going to get to play a game about same and different. See the bear at the 
top of this page? Only one other bear down here exactly matches it. Look carefully and see if you 
can figure out which one it is and mark it with your crayon. It's kind of hard but I think you can 
do it. When you get through with the bears, there is a tree one just like it on the next page. 
Here are the crayons and you can start now. 
Duplo matching: Good work! I'm going to take these back for now and then later you can have them 
to take them home. I'm going to give you each a bag of Legos and a picture of some things made with 
Legos. I want you to make your Legos look like the ones in the picture. When you finish that, I' 11 
bring you another picture. Here is the first picture. 
Nice work! Here's your next picture! 
(Etc.) 
Art Activity: You guys are working so hard! I'm going to move these Legos out of the way now. Do 
you know what? I really need your help. I started to color this picture but I never got a chance 
to finish it and I need you to help me finish coloring it. Here are the crayons. I need you to 
finish coloring each area with the color I started coloring it. Thank you for your help! 
Figurines: Boy. I really like what you guys did with this picture! I 'm going to take these 
crayons now and I have another game for you. Guess what? It's story time' and you get to make up 
the story! Here is a boy and this boy is in trouble. He really needs help. Now. you two make up a 
story about why the boy is in trouble and how he gets helped. 
Clean up: Well. guys. that was a great story! Do you know what? !t's almost time to go home now. 
I need you guys to clean up and then ! '11 have a treat for you. The duplos need to go back in the 
boxes and the crayons need to go here. I' 11 just let you guys finish the clean-up while I fix your 
treat. 
Food: Good job! You guys really deserve a treat. Here you go! 
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DEFINITIONS FOR CODING 
General Directions 
USE a 30-second interval. Score frequency of interaction and task-centeredness for every interval. 
WhEre a behavior must occur for the majority of the interval--at least 20 seconds--in order to score 
a category. Those 20 seconds need not be consecutive. Sibling A is always the younger child! 
FrEguency of Interaction should be scored as either independent or interactive. Independent play is 
sccred when no interaction whatever occurs between the children for the majority (20 or more 
seconds) of a 30-second interval. If interaction of any kind occurs, then frequency of interaction 
is scored. Frequency of interaction must score for every interval. 
Task-centeredness: Each interval should be scored for each child as to whether the child was on-
ta sk for the interval. If a child was off-task for the majority (20 seconds) of an interval. the 
child should be scored as off-task for the entire interval. A child is considered to be off-task if 
thEy are trying to do the activity even if they are doing it wrong as long as they are using the 
ma1erials in an appropriate manner. When the experimenter is present, being on-task includes all of 
thE following: doing the old task, doing the new task' and listening to the experimenter. Examples 
of off-task behavior: staring off into space. performing an activity other than the one suggested 
(slch as turning the matching figures paper over and drawing a picture). playing when asked to clean 
up. playing instead of doing the art activity. or wandering away from the task area. This is an 
aff ctively neutral category; if the child is, for example, throwing things or having a fit. these 
betaviors are scored as agonistic. Score this category for every interval. 
Imitation is performing the same (or very similar) behavior as the sibling within same or adjacent 
iniervals of the sibling performing that behavior. (Do not score if activity suggested or demanded 
by other sibling.) There are two kinds of imitation: 
1. Verbal imitation is repetition of the same or very similar words used by the sibling within 15 
secnds. May include nonsense utterances (for example. "chugga chugga choo choo".) 2. Physical 
imitation is indicated by one sibling observing the other and then following the behavior of that 
sibling within the same or adjacent 30-second interval. For example, if the first sibling is 
scri bbling on a piece of paper and the second sibling observes and then finds a piece of paper of 
her own to begin scribbling on, then physical imitation should be scored. Physical imitation also 
includes taking over a toy abandoned by the other child if it is apparent that the second child had 
desired the toy and claimed the toy within 30 seconds of the first child leaving it. Examples of 
imitation within each activity: 
a. natching figures: child watches the other child and then circles the same figures as that 
child. 
b. 1uplos: child watches the other child and then follows what the other child is doing. Also score 
if the child changes what he is doing based on observation of the other child. 
c. 1rt activity: child watches what the other child does and 
then begins coloring in the same manner, with the same 
color, or alters how he/she is coloring in some way after 
the observation. 
d. ' igurines: the figurine the first child uses is taken over by the second child when the first 
child abandons it. Or, the first child has his figurine behave in a given manner and the second 
child's figurine begins to behave in the same manner shortly thereafter. 
e. :lean-up: the child begins to put the toys away 
after observing the other child putting toys away. Or, the 
child alters how he is putting the toys away based on the 
other child's behavior (example: throwing the toys into the 
bag after watching his sister throwing them in when he had 
been placing them into the bag nicely before). 
Agoiism is negative behavior with the apparent aim of causing suffering or unhappiness in the 
sibing. Four types of agonism are scored: 
1. Affective--the child shows by his facial expression that he 
or she is unhappy with the other child. This can be 
pouting, crying, glaring, sticking the tongue out, etc. 
Whining is also included in this category. This category 
differs from verbal agonism in that the unhappiness 
displayed is not directly used in a verbal attack against 
2. 
4. 
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the sibling. Score affective agonism only when this 
behavior is not accompanied by verbal or physical aggression 
directed at the sibling within a 30 second period. Score 
the order of the behavior with a 1 or a 2 (e.g., Sibling A 
sticks out his tongue and Sibling B responds by sticking out 
her tongue; score 1 for Sibling A and 2 for Sibling B). 
Disrupts--the child's behavior is directed at disrupting the 
task at hand. The child is not merely off-task; rather, he 
or she indicates by throwing things off the table, breaking 
crayons, etc. that he does not wish to be involved with the 
task. The behavior may also be aimed at disrupting the 
sibling's completion of the task. although if clear intent 
to hurt the sibling is indicated, then physical agonism 
should be scored instead. 
Physical--the child hits, kicks, pushes, scratches, bites, 
fights with, or throws something at the sibling. Physical 
agonism involves actual or attempted physical contact aimed 
at inflicting pain on his or her sibling. 
Verbal--the child threatens. humiliates, criticizes, teases, 
calls names, argues with, yells at, or is sarcastic with his 
or her sibling. 
Prosocial behavior is positive interaction between siblings. Five categories are scored: 
I. 
2. 
3. 
4. 
5. 
Affective--smiling at or laughing with the sibling. 
indication of generally enjoying the activity is also scored 
here. If accompanied by physical contact, physical 
prosocial behavior should be scored as well. 
Physical--hugging, patting, kissing, caressing, holding on 
one's lap, tickling, or other positive physical contact 
which is enjoyed by both siblings. 
Verbal--the child comforts, reassures, indicates approval, 
expresses empathy or sympathy, or praises his or her 
s i bl i ng. Examples: "I lave you. " , "Nice job! " ' "It ' s 
okay."' "Don't worry.'" "That was nice of you." 
Help/teach--the child attempts to assist when the sibling is 
having difficulty with a task. Examples: helping the sibling 
get the duplos together, showing the sibling how to do the 
matching figures test, helping the sibling color within the 
lines, helping the sibling put the toys away in the right 
bag, etc. Tone of interaction is of key importance here-the 
intention should clearly be helping and not dominating. A 
good example of this is the child using herself as an 
example, "Watch me, see how I do this." If the helping child 
is telling the other child what to do rather than assisting, 
score verbal dominance. Score as nonverbal dominance if the 
child completely takes over the task and does it for the 
sibling. 
Give--the child gives a toy, crayon, paper, etc. to the 
sibling. 
Dominance is a display of power by one sibling over another. Three specific types of dominance might 
be scored: 
1. Verbal dominance is scored when a sibling verbally attempts 
to direct the nature of ongoing interaction or play. "You 
be the baby and I'll be the monrny" is verbal dominance. 
Verbal dominance is scored for both tone and mutuality. It 
is also scored for sibling response. 
*** Tone of verbal dominance refers to the amount of 
coerciveness implied in the directive. Score tone in the 
following manner: O=no coerciveness ("Let's play house.); 
!=low to moderate coerciveness ("No, you color that blue!.); 
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Z=high coerciveness ("I'm tell ing you to do it this way or 
else!") . 
... Mutuality of verbal dominance refers to whether the 
child is encouraging an activity that involves both siblings 
or is simply telling the other sibling what to do. Score 0 
(not mutual) if the child is telling the other chi ld what to 
do ("You color that part blue. "); score 1 (mutual) if the 
suggested activity includes both siblings. usually using 
words such as "we" or "let's" ("Let's color this part 
blue. "). 
*** Sibling response refers to the sibling's reaction to the 
other sibling's directiveness. Check either comply (obeys 
or gives in). noncomply (does not obey; actively indicates 
disobedience) or neutral (does not or pretends not to 
notice). Neutral is a seldom-used category; if a child 
chooses not to protest but notices the dominance, score 
comply. Other ways in which non-verbal dominance may be 
exhibited in the following settings include: 
a. Duplos task: one child telling the other that he will 
complete the task since there aren't enough duplos for them 
both to make the figures. 
b. Art activity: telling the other child which areas he is to 
color or otherwise verbally specifying how the activity is 
to be completed. 
c. Figurines: the dominant child is the one who is verbally 
determining the direction of the storyline or play. 
d. Clean-up: the dominant child is the one who decides or 
restates when or how the task is to be accomplished and 
verbalizes this. 
2. Nonverbal--neither child verbally directs the interaction. but 
it is apparent that one child is clearly in control. An 
example of this is during the warm-up, when one sibling 
dominates control of the train set while the other child 
sits and watches. The first child may even indicate that 
the other sibling is not welcome to touch the train. 
(Arguments are scored as verbal agonism). Score for the 
other child's response: comply. noncomply, or neutral. 
3. Help seeking--the child verbally or nonverbally asks the 
sibling for help. May include indirect requests such as 
"I'm having trouble with this." or "I can't do this by 
myself." when they appear to be an attempt to ask for help. 
This category also includes asking the adult 
experimenters for help. If this occurs, mark the blank "A" 
for adult. 
The food sharing task should be scored separately, using a running description of the activity. 
Example: "Sibling A takes a cookie and begins to eat. Sibling B also takes a cookie and begins to 
eat. Sibling A finishes the first cookie and takes the last cookie on the plate. Sibling A says, 
wanted that cookie! Sibling A does not respond. Sibling B finishes the cookie and begins playing 
with a string on the carpet." 
1. 
2. 
3. 
4. 
5. 
6. 
Additional Rules 
Write an "E" in the corner whenever the 
present and can be seen. Place the "E" 
between the words "Sib A" and "Sib B". 
sibling behavior during this interval. 
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experimenter is 
in the center 
Continue to score 
Whenever dominance occurs, compliance, tone, and mutuality 
must scored. No other category. (such as give, help/teach, 
or helpseeking) are scored for compliance, tone, or 
mutuality. 
A request, such as "Can I have the red crayon?" is scored as 
a question mark in the helpseeking categor y. 
Begin when the timer appears in the corner. Watch the 
entire 
30-second segment before scoring; do not score during the 
segment. 
Rewind as necessar y for accuracy. 
The intent of disruption is to stop the sibling's activity, 
not to control it. For disruption to occur, one sibling 
must be off-task while the other is on task. For example, 
if one child grabs all the duplos and won't let the other 
have any, t hat is nonverbal dominance. If one child is 
playing with the duplos and the other is not, and then the 
second child takes away a duplo that prevents the first 
child from completing the project, that is disruption. 
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LONGITUDINAL STUDIES DATA HANDLING PROCEDURES 
Protocols or response sheets of each assessment instrument 
are copied at sites, and originals are sent to EIRI 
Data arrives in the EIRI Site Coordinator's mail. 
Site Coordinator gives the data to a graduate student/clerk 
for cataloguing data received (i.e . names of subjects, the 
specific data included, and the date received). 
Grad student/clerk, following procedures outlined in Site 
Coordinator Manual, checks all data received for 
completeness and accuracy (e.g., reviews Battelle protocols 
for errors, scores parent measures and treatment 
verification instruments, and reviews complementary 
measures). 
All Battelle errors and problems on all measures are noted 
(e.g. Battelle scoring errors, more than one response 
marked on parent measures). All errors found, changes made, 
and procedures used for corrections of original data should 
be noted in a running project diary, along with the reason 
for each change. The diary should be kept in the project's 
file drawer at all times. 
At least 10% of all data will be reviewed (rescored, in the 
case of parent measures and treatment verification measures) 
by a second grad student/clerk. 
If there is 100% interrater agreement on the 10% check, data 
will then be entered on FORTRAN forms by a grad 
student/clerk. If, however additional errors are found by 
the second rater, a second 10% of the data will be checked. 
If further errors are found in this check, the entire data 
set received in that batch will be rescored. 
At least 10% of data entered on FORTRAN forms will be 
checked by a second grad student/clerk. The accuracy 
criteria above will apply to this phase of data entry also. 
After the above checks have been satisfactorily completed, 
FORTRAN forms wi 11 be taken to the systems manager for 
transmission to the computer center for keypunching and 
verification. This procedure will ensure that computer 
center staff are given consistent directions for data entry, 
and avoid the possibility of errors due to slightly 
different instructions. 
When the computer center has entered the data, the systems 
manager will make a backup floppy disk and two hard copies 
(print outs) as well as a copy on tape. 
The systems manager will run SPSS program FREQUENCIES with 
(means, standard deviations, medians, modes, and ranges 
requested) for all variables so that the data can be checked 
for out of range values, sums of subdomain scores (means) 
that do not match total domain scores, and accuracy of data 
for variables with known values (e.g. sex and experimental 
group totals). 
The systems manager will then give the original data disk, a 
hard copy of data BASE, and frequencies for all variables to 
the Site Coordinator. 
If errors found on 11, under direction of the site 
coordinator, two grad students/clerks will then COl!llare the 
hard copy with the FORTRAN form to check for keypunch errors 
(the student/clerk reading the FORTRAN sheet should be the 
same person who prepared that sheet). All errors will be 
corrected on the floppy disk, which will then be given to 
14) 
15) 
16) 
17) 
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the systems manager so that backups and new hard copies can 
be made. 
The site coordinator will be responsible for checking that 
the grad student/clerk will give the corrected data disk to 
the systems manager. SPSS program FREQUENCIES is run for 
all variables again (by grad students) for final check and 
future referencing. 
Errors found in step 14 will be corrected first by checking 
data entered against protocols. If no errors are found with 
this procedure, scoring accuracy of the protocols will be 
rechecked. If there are still problems, see the systems 
manager. 
When all errors have been corrected and notes made (in the 
project diary) of all changes and the reasons for them, the 
revised data set (floppy disk) will be given to the systems 
manager for backup (as in Item #10). Data are now ready for 
analysis by site coordinators. 
All control and data files will be written/revised using the 
SPSS/PC REVIEW editor. Use of this editor will avoid the 
possibility of non-ASCII characters creeping into the data, 
these characters can result in substantial time lost 
searching for the 'villain.' 
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Appendix G 
Psychometric Properties of Non-Observational Measures 
Scale: Parenting Stress Index 
Author: Abidin, R. R. 
ate: 1983 
Source: Pediatric Psychology Press 
2915 Idlewood Drive 
Charlottesville, VA 22901 
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Content: This inventory assesses experienced stress and coping behavior 
in the parent-child system. Child factors include: adaptability, 
acceptability, demandingness, mood, distractibility/hyperactivity, and 
r einforces parent. Parent factors include: depression, attachment, 
restriction of role, sense of competence, social isolation, relationship 
to spouse, and parent health. 
Format: 101 item self-report questionnaire with an optional life stress 
scale consisting of 19 items. Parents respond to items on a scale of 1 
to 5 from Strongly Agree to Strongly Disagree. The Total Score is the 
sum of the Child Domain and the Parent Domain scores. 
Reliability: Coefficient alpha from .62 to .70 for the subscales of the 
Child Domain and from .55 to .80 for the subscales of the Parent Domain. 
Coefficients for the two domains were .89 and .93, respectively. Total 
score coefficient was .95. Test-retest reliability was investigated in 
a number of studies reported in the manual. Average test-retest for the 
Child Score was .69; .75 for the Parent Domain; and .83 for the Total 
Score. 
Validity: Content validity determined by expert 
of items to those included in other instruments. 
Factor analysis supported the factor structure. 
validity studies with various criterion measures 
manual. 
opinion and similarity 
Numerous concurrent 
are reported in the 
References: Abidin (1983); Lloyd & Abidin (1985). 
Scale: Family Inventory of Life Events and Changes 
Authors: McCubbin, H. I., Patterson, J. M., & Wilson, L. R. 
Date: 1983 
Source: Family Stress & Coping Project 
290 McNeal Hall 
University of Minnesota 
St. Paul, MN 55108 
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Content: This scale assesses life events and changes experienced by a 
family unit. The dimensions assessed by the FILE include: Intra-Family 
Strains' Marital Strains. Pregnancy and Childbearing Strains' Finance 
and Business Strains. Work-Family Transitions and Strains. Illness and 
Family "Care" Strains' Losses, Transitions "In and Out", and Legal 
Strains. 
Format: This scale is a 71 item self-report questionnaire. Respondents 
indicate whether or not the specific life event described by each item 
has occurred within the past 12 months. A subset of the items are also 
scored for occurrence prior to the past 12 months. 
Reliability: Chronbach's alpha for overall scores is .81 with subscale 
scores varying from .30 to .73. Overall test-retest reliability is .80. 
Authors recommend use of the total score only. 
Validity: Construct validity supported through correlations with the 
Family Environment Scale (FES). Predictive validity supported through 
correlations with the health status of 100 children with cystic 
fibrosis. Discriminant validity demonstrated for low conflict and high 
conflict families who have a child with cerebral palsy or 
myelomeningocele. 
References: Olsen, Portner, and Lavee (1985). 
Scale: Family Resource Scale 
Authors: Hope E., Leet, H. E., & Dunst, C. J. 
Date: 1985 
Source: Dr. Carl Dunst 
Family 1 Infant 1 and Preschool Program 
Western Carolina Center 
Morganton, North Carolina 28655 
Content: This scale measures the extent to which different types of 
resources are adequate in households with young children. Factors 
include General Resources 1 Time Availability, Physical Resources, and 
External Support. 
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Format: 30-item self-report questionnaire. Respondent indicates the 
adequacy of resources on a scale of 1 to 5 from Not At All Adequate to 
Almost Always Adequate. 
Reliability: Coefficient alpha .94 for inter-subscale correlations; .98 
for item-total score correlations. 
Validity: Factor analysis supported factor structure. Criterion 
validity supported by significant correlation between FRS scores and a 
personal well-being measure. 
Reference: Dunst & Leet (1985). 
Scale: Family Support Scale 
Authors: Dunst, C. J., Jenkins, V., & Trivette, C. M. 
Date:1984 
Source:Family. Infant. and Preschool Program 
Western Carolina Center 
Morganton, North Carolina 28655 
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Content: This scale assesses the availability of sources of support, as 
well as the degree to which different sources of support have been 
helpful to families rearing young children. 
Format: 18-item self-report measure. Respondents indicate which of the 
18 sources of support are available to them, and then rate those which 
are available on a five-point Likert scale. 
Reliability: Coefficient alpha for inter-item correlations was .77; for 
item total scale correlations, .85; Spearman-Brown split-half 
reliability was .76; Short-term test-retest reliability was .75 for the 
separate items and .91 for the total scale scores. Long-term stability 
coefficient was .47 . 
Validity: Factor analysis supported the construct validity of the FSS. 
Criterion-related validity supported by ability of FSS helpfulness 
scores and sources of support to predict personal and familial well-
being, number of parent-child interactions, and child progress. 
Reference: Dunst. Jenkins, & Trivette (1984). 
Scale: Battelle Developmental Inventory 
Authors: Newborg, J., Stock, J. R., Wenk, L., Guidubaldi, J., & 
Svinicki, J. 
Date: 1984 
Source: OLM Teaching Resources 
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Content: The Battelle Developmental Inventory (BDI), is a relatively new 
developmental battery covering the age range of birth to 8 years. The 
battery is divided into five domains, assessing all areas of typical 
concern: Personal-Social, Adaptive, Motor, Communication, and 
Cognitive. 
Format: Tester administered battery. Structured testing format, 
observation or parent/teacher interviews are used through the battery. 
Reliability: Test-retest reliability was between .71 to .99 for the 
domains and .99 for the total battery. Interrater reliability ranges 
between .70 to 1.0 for the domains and .99 for the overall scale. Split 
half reliability was not reported. 
Validity: Correlation with WRAT was .71. 
References: Guidubaldi & Perry (1984) 
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One-way Analyses - Disabled and 
Non-Disabled Children (Hand N) 
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The impact of age and birth gap on the amount of interaction by the 
disabled and non-disabled children (Hand N) formed a unique pattern. 
The differences in distributions due to age are not statistically 
significant (£1, 75 = 1.760, Q =.189, Table H-1). However, the birth gap 
of children was statistically significant (.G,74 = 13.125, Q < .001, 
Table H-2). Thus, the independent variable, birth gap, was used for 
further analysis, but the independent variable, age, was not included. 
Table H-1 
Summary of ANOVA, Frequency of Interaction by Age of Disabled 
or Non-Disabled Child 
Source of Variation ss df 
Age 
Residual 
Total 
Table H-2 
340.802 1 
14521.276 75 
14862.078 76 
MS £-value p 
340.802 1.760 .189 
193.617 
195.554 
Summary of ANOVA, Frequency of Interaction by Birth Gap of 
Disabled or Non-Disabled Child 
Source of Variation ss df MS £-value p 
Birth Gap 
Residual 
Total 
3891.611 2 1945.806 13.125 .000 
10970.466 74 
14862.078 76 
148.250 
195.554 
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No statistically significant differences were found in the amount 
of imitation behavior elicited by Hand N children as a function of age 
(Table H-3) or birth gap (Table H-4). Therefore, their inclusion as 
independent variables in question 1 is not justified. 
Table H-3 
Summary of ANOVA, Imitation by Age of Disabled or 
Non-Disabled Child 
Source of Variation 
Age 
Residual 
Total 
Table H-4 
ss df 
.006 1 
.761 74 
.766 75 
MS 
. 006 
.010 
.010 
I-value p 
.561 .456 
Summary of ANOVA, Imitation by Birth Gap of Disabled or 
Non-Disabled Child 
Source of Variation 
Birth Gap 
Residual 
Total 
ss df 
.013 2 
.753 73 
.766 75 
MS 
.007 
.010 
.010 
I-value p 
. 632 . 534 
Likewise, the independent variables, age and birth gap, are not 
statistically significant factors of the dependent variable, agonism. 
Thus, including age and birth gap in question 1 is not appropriate 
(Tables H-5 and H-6). 
Table H-5 
Summary of ANOVA, Agonism by Age of Disabled or 
Non-Disabled Child 
Source of Variation 
Age 
Residual 
Total 
Table H-6 
ss df 
.000 1 
4.142 74 
4.142 75 
Summary of ANOVA, Agonism by Birth 
Non-Disabled Child 
Source of Variation ss df 
Birth Gap .103 2 
Residual 4.039 73 
Total 4.142 75 
MS 
.000 
.056 
.055 
£-value p 
.000 .988 
GaQ of Disabled or 
MS F-value p 
.052 .934 .397 
.055 
.055 
The independent variable, age (Tables H-7 and H-8), showed no 
statistically significant effect on the dependent variable, dominance 
(f.i ,75 = . 323, Q=.572). 
Table H-7 
Summary of ANOVA, Dominance by Age of Disabled or 
Non-Disabled Child 
Source of Variation ss df MS F-value p 
Age .008 1 .008 .323 .572 
Residual 1.893 74 .026 
Total 1. 901 75 .025 
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Table H-8 
Summary of AN0VA, Dominance by Birth Gap of Disabled or 
Non-Disabled Child 
Source of Variation ss df MS F-value p 
Birth Gap .222 2 .111 4.836 .011 
Residual 1.679 73 .023 
Total 1. 901 75 .025 
Age and birth order were not statistically significant factors in 
accounting for the variance in the amount of prosocial behavior of H 
and N children (Tables H-9 and H-10). Therefore, these two variables 
were not included in further analysis. 
Table H-9 
Summary of AN0VA, Prosocial Behavior by Age of Disabled or 
Non-Disabled Child 
Source of Variation 
Age 
Residual 
Total 
ss df 
.029 1 
3.569 74 
3.598 75 
MS 
.029 
.048 
.048 
[-value p 
.601 .441 
Table H-10 
Summary of ANOVA, Prosocial Behavior by Birth 
Non-Disabled Child 
Source of Variation ss df MS 
Birth Gap .179 2 .089 
Residual 3.419 73 .047 
Total 3.598 75 .048 
One-way Analyses - Siblings of Disabled and 
Non-Disabled Children (SH and SN) 
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Gap of Disabled or 
F-value p 
1.906 .156 
Age (I.1, 75=28.931, _p_<.001) and birth gap (.G,74=15.339, _p_<.001) were 
statistically significant factors of the frequency of interaction of 
the siblings of disabled (SH) and non-disabled (SN) and were included 
in the analysis of question 1. 
Table H-11 
Summary of ANOVA, Frequency of Interaction by Age of the 
Siblings of Disabled or Non-Disabled Child 
Source of Variation ss df MS [-value p 
Age 
Residual 
Total 
3967 .180 1 3967.180 28.931 .000 
10284. 353 7 5 
14251.532 76 
137.125 
187.520 
Table H-12 
Summary of ANOVA, Frequency of Interaction by Birth Gap of 
the Siblings of Disabled and Non-Disabled Child 
Source of Variation ss df MS f.-value p 
Birth Gap 
Residual 
Total 
4176.670 2 2088.335 15.339 .000 
10074.862 74 
14251.532 76 
136.147 
187.520 
Age and birth gap (Tables H-13 and H-14) were not statistically 
significant predictors of imitation of the siblings of children with 
disabilities (SH and SN). They were not included in the question 1 
models. 
Table H-13 
Summary of ANOVA, Imitation by Age of the Siblings of 
Disabled and Non-Disabled Child 
Source of Variation ss df MS f.-value p 
Age .001 1 .001 .741 .392 
Residual .133 75 .002 
Total .134 76 .002 
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Table H-14 
Summary of ANOVA, Imitation by Birth Gap of the Siblings 
of Disabled and Non-Disabled Child 
Source of Variation SS 
Birth Gap .000 
Residual 
Total 
.134 
.134 
df 
2 
74 
76 
MS 
.000 
.002 
.002 
[-value p 
.096 .909 
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Neither age or birth gap (Tables H-15 and H-16) were statistically 
significant factors of imitation in SH and SN and were not used in the 
analysis of question 1. 
Table H-15 
Summary of ANOVA, Agonism by Age of the Siblings of 
Disabled and Non-Disabled Child 
Source of Variation SS df 
Age 
Residual 
Total 
Table H-16 
.009 
.761 
.770 
1 
75 
76 
MS 
.009 
.010 
.010 
[-value p 
. 922 . 340 
Summary of ANOVA, Agonism by Birth Gap of the Siblings of 
Disabled and Non-Disabled Child 
Source of Variation SS df 
Birth Gap .031 2 
Residual 
Total 
.739 
.770 
74 
76 
MS [-value p 
.016 1.561 .217 
.010 
.010 
Likewise, age and birth gap were not significant factors of 
dominance in SN and SH (Tables 25 and 26). 
Table H-17 
Summary of ANOVA, Dominance by Age of the Siblings of 
Disabled and Non-Disabled Child 
Source of Variation ss df MS F-value p 
Age .108 2 .054 1.528 .224 
Residual 2.622 74 .035 
Total 2.730 76 .036 
Table H-18 
Summary of ANOVA, Dominance by Birth Gap of the Siblings 
of Disabled and Non-Disabled Child 
Source of Variation ss df MS F-value p 
Birth Gap .031 2 .016 1. 561 .217 
Residual .739 74 .010 
Total .770 76 .010 
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Non-significant effects were found for age and birth gap as factors 
of prosocial behavior (Tables H-19 and H-20) in SH and SH. 
Table H-19 
Summary of AN0VA, Prosocial Behavior by Age of Siblings 
of Disabled and Non-Disabled Chi 1 d 
Source of Variation ss df MS F-value p 
Age .060 1 .060 1. 657 .202 
Residual 2. 716 75 .036 
Total 2. 776 76 .037 
Table H-20 
Summary of AN0VA, Prosocial Behavior by Birth Gap of the 
Siblings of Disabled and Non-Disabled Child 
Source of Variation 
Birth Gap 
Residual 
Total 
ss 
.151 
2.625 
2. 776 
df 
2 
74 
76 
MS [-value p 
.076 2.134 .126 
.035 
.037 
Appendix I 
Question 1 ANCOVA Tables 
Table I-1 
Summary of Means and Standard Deviations for Frequency 
of Interaction by Presence of Disability, Gender, and 
Birth Order of Disabled and Non-Disabled Children 
(D and N) 
Variables Mean Std. Dev. N 
Total Sample 17.623 13.984 77 
Non-Disabled Child (N) 17.556 11. 633 27 
Females 21. 000 8.312 14 
Younger 8.667 5.686 3 
Near Older 15.400 7.829 5 
Older 31.833 10.028 6 
Males 13.846 9.751 13 
Younger 0.000 0.000 0 
Near Older 14.222 9.257 9 
Older 13.000 10.863 4 
Disabled Child (D) 17.660 15.215 50 
Females 14.778 10.457 18 
Birth Gap 19.000 15 .100 3 
Birth Gap 5.857 3.237 7 
Birth Gap 21.000 15.033 8 
Males 19.282 12.649 32 
Birth Gap 6.167 9.806 6 
Birth Gap 10.500 7.191 8 
Birth Gap 27.556 16.023 18 
Table 1-2 
Summary of ANCOVA, Frequency of Interaction by Presence of Disability, 
Gender, and Birth Gap of Disabled or Non-Disabled Child with Parental 
Stress Index 
Sum of Mean Sig. 
Source of Variation Squares OF Square I of £ 
Covariates 418.487 1 418.487 2.859 .096 
Parental Stress Index 418.487 1 418.487 2.859 .096 
Main Effects 3519.431 4 879.858 6.012 .000 
Presence of Disability 16.799 1 16.799 .115 .736 
Gender 10.938 1 10.938 .075 .785 
Birth Gap 3503.511 2 1751. 756 11. 969 .000 
2-way Interactions 1308.538 5 261. 708 1.788 .128 
Disability Gender 665.216 1 665.216 4.545 .037 
Disability Birth Gap 807. 595 2 403. 797 2.759 .071 
Gender Birth Gap 689.132 2 344.566 2.354 .103 
Explained 5246.456 10 524.646 3.585 .001 
Residual 9366.930 64 146.358 
Total 14613.387 74 197.478 
Table I-3 
Summary of Means and Standard Deviations for Imitation 
of Disabled and Non-Disabled Children (D and N) by Gender 
FACTOR Mean Std. Dev. N 
Total .074 .101 76 
Non-Disabled .103 .111 32 
Female .136 .124 14 
Male .067 .086 13 
Disabled .058 .092 44 
Female .042 .064 18 
Male .068 .105 31 
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Table 1-4 
Summary of ANCOVA, Imitation by Presence of Disability and Gender of 
o·sabled or Non-Disabled Child with Education of Father 
Sum of Mean Signif 
Source of Variation Squares OF Square I of F 
Covariates .035 1 .035 3.761 .056 
Education of Father .035 1 .035 3.761 .056 
M,in Effects .015 2 .008 .810 .449 
Presence of Disability .014 1 .014 1.471 .229 
Gender .001 1 .001 .076 .783 
2-way Interactions .057 1 .057 6.092 .016 
Disability Gender .057 1 .057 6.092 .016 
Explained .107 4 .027 2.868 .029 
REs idual .660 71 .009 
Tcta l .766 75 .010 
Table 1-5 
Summary of Means and Standard Deviations for Agonism 
of Disabled and Non-Disabled Children (D and N) by 
Gender 
FACTOR Mean Std. Dev. N 
Total Sample .243 .235 76 
Non-Disabled .114 .166 27 
Female .150 .172 14 
Male .076 .156 13 
Disabled . 313 .239 49 
Female .263 .195 18 
Male .343 .259 31 
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Table I-6 
Summary of ANCOVA, gonism by Presence of Disability and Gender of 
Disabled or Non-Disabled Child with Family Size and Education of Father 
Sum of Mean Signif 
Source of Variation Squares DF Square I of£ 
Covariates .336 2 .168 3.652 .031 
Family Size .162 1 .162 3.523 .065 
Education of Father .092 1 .092 1.994 .162 
Main Effects .484 2 .242 5.257 .007 
Presence of Disability .446 1 .446 9.688 .003 
Gender .016 1 .016 .344 .559 
2-way Interactions .102 1 .102 2.227 .140 
Disability Gender .102 1 .102 2.227 .140 
Explained .922 5 .184 4.009 .003 
Residual 3.220 70 .046 
Total 4 .142 75 .055 
Table I-7 
Summary of Means and Standard Deviations for 
Dominance of Disabled and Non-Disabled Children 
(D and N} by Gender and Birth GaQ 
FACTOR Mean Std. Dev. N 
Total Sample .213 .159 76 
Non-Disabled .280 .169 27 
Female .318 .162 14 
Younger .422 .264 3 
Near Older .294 .166 5 
Older .286 .108 6 
Male .029 .171 13 
Younger .000 .000 0 
Near Older .269 .165 9 
Older .171 .186 4 
Disabled .176 .142 49 
Female ************** 
Younger .499 .073 3 
Near Older .184 .115 7 
Older .170 .093 8 
Male 
Younger .203 .145 6 
Near Older .118 .099 8 
Older .137 . 132 17 
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Table I-8 
Summar y of ANCOVA. Dominance by Presence of Disability and Gender and 
Birth Gai:1 of Disabled or Non-Disabled Child with Education of Father 
Sum of Mean Signif 
Source of Variation Squares OF Square l" of£ 
Covariates .065 1 .065 3.404 .070 
Education of Father .065 1 .065 3.404 .070 
Main Effects .484 4 .121 6.308 .000 
Presence of Disability .100 1 .100 5.239 .025 
Gender .088 1 .088 4.562 .037 
Birth Gap .234 2 .117 6.110 .004 
2-way Interactions .111 5 .022 1.152 .342 
Disability Gender .002 1 .002 .119 .732 
Disability Birth Gap .052 2 .026 1.343 .268 
Gender Birth Gap .097 2 .048 2.517 .089 
3-way Interactions .014 1 .014 .731 .396 
Disabil. Gender Birth Gap .014 1 .014 .731 .396 
Explained .674 11 .061 3.194 .002 
Residual 1.228 64 .019 
Total 1.901 75 .025 
Table I-9 
Summary of Means and Standard Deviations for 
Prosocial Behavior of Disabled and Non-Disabled 
Children (D and N) by Gender 
FACTOR Mean Std. Dev. 
Total Sample .470 .219 
Non-Disabled .435 .182 
Female .396 .179 
Male .618 .233 
Disabled .496 .241 
Female .465 .183 
Male .445 .229 
N 
76 
32 
14 
13 
44 
18 
31 
Table I-10 
Summary of ANCOVA, Prosocial Behavior by Presence of Disability and 
Gender and Birth Gap of Disabled or Non-Disabled Child With Hours 
Worked by Mother, Hours Worked by Father, and Family Size 
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Sum of 
Squares 
Mean 
Square 
Signif 
Source of Variation 
Covariates 
Hours Worked by Mother 
Hours Worked by Father 
Family Size 
Main Effects 
Presence of Disability 
Gender 
2-way Interactions 
Disability Gender 
Explained 
Residual 
Total 
.591 
.126 
.205 
.050 
.134 
.029 
.120 
.165 
. 165 
.890 
2.708 
3.598 
3 
1 
1 
1 
2 
1 
1 
1 
1 
6 
69 
75 
OF 
.197 
.126 
.205 
.050 
.067 
.029 
.120 
.165 
.165 
.148 
.039 
.048 
..f of I 
5.020 
3.210 
5.235 
1.283 
.003 
.078 
.025 
.261 
1.701 .190 
.745 .391 
3.057 .085 
4.215 .044 
4. 215 .044 
3.780 .003 
Table I-11 
Summary of Means and Standard Deviations for 
Freguency of Interaction by Gender of the Siblings 
of Disabled and Non-Disabled Children (SD and SN) 
by Gender and Age 
FACTOR Mean Std. Dev. N 
Total Sample 17.649 13.694 77 
Non-Disabled 17.740 10.872 27 
Female 
Young 14.600 8.003 10 
Old 24.000 12 .166 3 
Male 
Young 10 .857 4.914 7 
Old 26.429 12. 778 7 
Disabled 17. 600 15 .104 50 
Male 
Young 10.300 11. 748 10 
Old 25.750 14.815 12 
Male 
Young 7.250 5. 739 12 
Old 23.813 16.179 16 
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Table I-12 
Summary of ANCOVA, Frequency of Interaction by Presence of Disability, 
Gender, and Age of the Siblings of Disabled or Non-Disabled Children 
(SD or SN) with Parental Stress Index 
Sum of 
Source of Variation Squares 
Covariates 357.217 
Parental Stress Index 357.217 
Main Effects 
Presence of 
Gender 
Age 
3796.062 
Disability 83.482 
163.314 
3733. 377 
2-way Interactions 
Disability Gender 
Disability Age 
Gender Age 
107.694 
53.085 
32.465 
54.200 
Explained 
Residual 
4260. 972 
9741.108 
OF 
1 
1 
3 
1 
1 
1 
3 
1 
1 
1 
7 
67 
Mean 
Square 
357.217 
357.217 
1265. 354 
83.482 
163.314 
3733.377 
35.898 
53.085 
32.465 
54.200 
608.710 
145.390 
Signif 
J of J 
2.457 .122 
2.457 .122 
8. 703 
.574 
1.123 
25.678 
.000 
.451 
.293 
.000 
.247 .863 
.365 . 548 
. 223 .638 
.373 . 544 
4.187 .001 
Table 1-13 
Summary of Means and Standard Deviations for Frequency 
of Interaction by Disability, Gender, and Birth Gap of 
the Siblings of Disabled and Non-Disabled Children (SD 
and SN} by Gender and Age 
FACTOR Mean Std. Dev. N 
Total Sample 17.649 13.694 77 
Non-Disabled 17. 741 10.872 27 
Female 
Younger 4.000 .000 1 
Near Older 15.778 7.513 9 
Older 24.000 12.166 3 
Male 
Younger 11. 000 5.657 2 
Near Older 10.800 5.310 5 
Older 26.429 12. 778 7 
Disabled 17.600 15. 104 50 
Female 
Younger 20.500 13.279 4 
Near Older 5.889 4.343 9 
Older 30. 778 13. 581 9 
Male 
Younger 2.400 1. 517 5 
Near Older 12.000 6.633 6 
Older 22.588 16.194 17 
Table I-14 
Summary of ANCOVA, Frequency of Interaction by Presence of Disability, 
Gender. and Birth GaQ of the Siblings of Disabled or Non-Disabled 
Children (SD or SN) with Parental Stress Index 
Sum of Mean Sign if 
Source of Variation Squares OF Square I of F 
Covariates 357.217 1 357.217 2.604 .111 
Parental Stress Index 357.217 1 357.217 2.604 .111 
Main Effects 4261. 501 4 1065.375 7.768 .000 
Presence of Disability 39.597 1 39.597 .289 .593 
Gender 429.850 1 429.850 3.134 .081 
Birth Gap 4198.816 2 2099.408 15.307 .000 
2-way Interactions 605.373 5 121. 075 .883 .498 
Disability Gender 123.554 1 123.554 .901 . 346 
Disability Birth Gap 177.567 2 88.784 . 647 . 527 
Gender Birth Gap 272.437 2 136.219 .993 .376 
Explained 5224.091 10 522.409 3.809 .000 
Residual 8777. 989 64 137 .156 
Total 14002.080 74 189.217 
Table 1-15 
Summary of Means and Standard Deviations for 
Imitation by Disability, Gender of the Siblings of 
Disabled and Non-Disabled Children (SD and SN) 
FACTOR Mean Std. Dev. N 
Total Sample .023 .042 75 
Non-Disabled .335 .042 27 
Female .052 .072 13 
Male .016 .018 14 
Di sabled .016 .033 48 
Female .019 .043 20 
Male .016 .025 28 
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Table 1-16 
Summary of ANCOVA, Imitation by Presence of Disability and Gender of 
the Siblings of Disabled or Non-Disabled Children (SD or SN) with 
Family Income 
Sum of Mean Sign if 
Source of Variation Squares OF Square I of I 
Covariates .011 1 .011 6.880 .011 
Family Income .011 1 .011 6.880 .011 
Main Effects .008 2 .004 2.524 .087 
Presence of Disability .003 1 .003 1.947 .167 
Gender .004 1 .004 2.785 .100 
2-way Interactions .002 1 .002 1.158 .286 
Disability Gender .002 1 .002 1.158 .286 
Explained .021 4 .005 3.272 .016 
Residual .112 70 .002 
Total .133 74 .002 
Table I-17 
Summary of Means and Standard Deviations for 
Agonism by Disability and Gender of the Siblings 
of Disabled and Non-Disabled Children (SD and SN) 
FACTOR Mean Std. Dev. N 
Total Sample .083 .102 74 
Non-Disabled .065 .098 27 
Female .083 .135 13 
Male .048 .042 14 
Disabled .093 .105 47 
Female .088 .099 19 
Male .097 .109 28 
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Table I-18 
Summary of ANCOVA, gonism by Presence of Disability and Gender of the 
Siblings of Disabled or Non-Disabled Children (SD or SN) With Family 
Income and Hours Worked by Father 
Sum of Mean Sign if 
Source of Variation Squares OF Square I of£ 
Covariates .083 2 .042 4.363 .016 
Family Income .035 1 .035 3.638 .061 
Hours Worked by Father .054 1 .054 5.633 .020 
Main Effects .020 2 .010 1.067 .350 
Presence of Disability .020 1 .020 2.048 .157 
Gender .002 1 .002 .162 .689 
2-way Interactions .008 1 .008 .824 .367 
Disability Gender .008 1 .008 .824 .367 
Explained .111 5 .022 2.337 .051 
Residual .648 68 .010 
Total .759 73 .010 
Table I-19 
Summary of Means and Standard Deviations for 
Dominance by Disability and Gender of the Siblings 
of Disabled and Non-Disabled Children (SN and SD) 
FACTOR Mean Std. Dev. N 
Total Sample .463 .184 75 
Non-Disabled .436 .161 27 
Female .389 .125 13 
Male .480 .183 14 
Disabled .478 . 282 48 
Female .488 .202 20 
Male .471 .194 28 
Table I-20 
Summary of ANCOVA, Dominance by Presence of Disability and Gender of 
the Siblings of Disabled or Non-Disabled Children (SD or SN) with 
Family Resource Scale and Hours Worked by Mother 
142 
Sum of Mean Signif 
Source of Variation Squares OF Square F of F 
Covariates .325 2 .163 5.280 .007 
Family Resource Scale .218 1 .218 7.085 .010 
Hours Worked by Mother .133 1 .133 4.318 .041 
Main Effects .043 2 .021 .693 .504 
Presence of Disability .002 1 .002 .065 .800 
Gender .039 1 .039 1.252 .267 
2-way Interactions .011 1 .011 .347 .558 
Disability Gender .011 1 .011 .347 .558 
Explained .379 5 .076 2.458 .041 
Residual 2.126 69 .031 
Total 2.504 74 .034 
Table I-21 
Summary of Means and Standard Deviations for 
Prosocial Behavior by Disability and Gender of the 
Siblings of Disabled and Non-Disabled Children 
(SN and SD) 
FACTOR Mean Std. Dev. N 
Total Sample .438 .191 76 
Non-Disabled .465 .174 27 
Female .475 .157 13 
Male .456 .193 14 
Disabled .423 .202 49 
Female .432 .212 21 
Male .416 .195 28 
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Table 1-22 
Summary of ANCOVA, Prosocial Behavior by Presence of Disability and 
Gender of the Siblings of Disabled or Non-Disabled Children (SD or SN) 
with Family Size and Family Resource Scale 
Sum of Mean Signif 
Source of Variation Squares OF Square l of£ 
Covariates . 333 2 .166 5.227 .008 
Family Size .206 1 .206 6.462 .013 
Family Resource Scale .138 1 .138 4.350 .041 
Main Effects .026 2 .013 .413 .663 
Presence of Disability .005 1 .005 .155 .695 
Gender . 019 1 .019 .591 .445 
2-way Interactions .006 1 .006 .181 .671 
Disability Gender .006 1 .006 .181 .671 
Explained .365 5 .073 2.292 .055 
Residual 2 .195 69 .032 
Total 2.560 74 .035 
Appendix J 
Question 2 ANOVA Tables 
Table J-1 
Summary of Means and Standard Deviations for D and N 
Frequency of Interaction by Disability of Disabled or 
Non-Disabled Child (D and N) 
Variables Mean Std. Dev. 
Total Sample 17.623 13.984 
Non-Disabled 17.556 11. 633 
Hearing Impaired 10.867 10.378 
Down syndrome 23.588 17.582 
Developmentally Delayed 17. 722 14.551 
Table J-2 
Summary of ANCOVA, D and N Frequency of Interaction by 
Disabled or Non-Disabled Child (D and N) with Parental 
Sum of Mean 
Source of Variation Squares DF Square 
Covariates 418.487 1 418.487 
Parental Stress Index 418.487 1 418.487 
Main Effects 965.117 3 321. 706 
Disability 965.117 3 321. 706 
Explained 1383.605 4 345.901 
Residual 13229.782 70 188.997 
Total 14613.387 74 197.478 
N 
77 
27 
15 
17 
18 
Disability of 
Stress Index 
Signif 
I of I 
2.214 .141 
2.214 .141 
1.702 .174 
1.702 .174 
1.830 .133 
Table J-3 
Summary of Means and Standard Deviations for D and N Imitation 
by Disability of Disabled or Non-Disabled Child (D and N) 
Variable Mean Std. Dev. N 
Tota 1 sample .074 .101 76 
Non-Disabled .103 .111 27 
Hearing Impaired .097 .138 15 
Down syndrome .043 .035 17 
Developmentally Delayed .038 .075 17 
Table J-4 
Summary of ANCOVA, D and N Imitation by Disability of Disabled or 
Non-Disabled Child (D and N) with Education of Father 
Sum of Mean Signif 
Source of Variation Squares OF Square F of F 
Covariates .035 1 .035 3.634 .061 
Education of Father .035 1 .035 3.634 .061 
Main Effects .049 3 .016 1.688 .177 
Disability .049 3 .016 1.688 .177 
Explained .084 4 .021 2.174 .081 
Residual .683 71 .010 
Total .766 75 .010 
Table J-5 
Summary of Means and Standard Deviations for D and N 
Agonism by Disability of Disabled or Non-Disabled 
Child (0 and N) 
Variables Mean Std. Dev. N 
Total Sample .243 .235 76 
Non-Disabled .114 .166 27 
Hearing Impaired .256 .224 15 
Down syndrome .410 .232 17 
Developmentally Delayed .268 .240 17 
Table J-6 
Summari:'. of ANCOVA, D and N Agonism bi: Disabiliti:'. of Disabled or 
Non-Disabled Child (0 and N) with Famili:'. Size and Education of 
Sum of Mean 
Source of Variation Squares OF Square F 
Covariates .336 2 .168 3.933 
Family Size .162 1 .162 3.795 
Education of Father .092 1 .092 2.147 
Main Effects .816 3 .272 6.371 
Disability .816 3 .272 6.371 
Explained 1.152 5 .230 5.396 
Residual 2.990 70 .043 
Total 4 .142 75 .055 
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Father 
Signif 
of F 
.024 
.055 
.147 
.001 
.001 
.000 
Table J-7 
Summary of Means and Standard Deviations for D and N 
Dominance by Disability of Disabled or Non-Disabled 
Child (D and N) 
Variable Mean Std. Dev. N 
Total Sample .213 .159 76 
Non-Disabled .280 .169 27 
Hearing Impaired .237 .176 15 
Down syndrome .160 .109 17 
Developmentally Delayed .138 .129 17 
Table J-8 
Summary of ANC0VA, Dominance by Disability of Disabled or Non-Disabled 
Child (D and N) with Education of Father 
Sum of Mean Signif 
Source of Variation Squares DF Square I of I 
Covariates .065 1 .065 2.854 .096 
Education of Father .065 1 .065 2.854 .096 
Main Effects .212 3 .071 3.087 .033 
Disability .212 3 .071 3.087 .033 
Explained .277 4 .069 3.028 .023 
Residual 1.624 71 .023 
Total 1. 901 75 .025 
Table J-9 
Summary of Means and Standard Deviations for D and N 
Prosoc ial Behavior by Disability of Disabled or 
Non-Disabled Child (D and N) 
Variable Mean Std. Dev. N 
Total sample .470 .219 76 
Non-Disabled .503 .232 27 
Hearing Impaired .410 .151 15 
Down syndrome .387 .196 17 
Developmentally Delayed .556 .242 17 
Table J-10 
Summary of ANCOVA, Prosocial Behavior by Disability of Disabled or 
Non-Disabled Child (D and N) with Mother1 s Hours Worked. Father 1 s 
Hours Worked. and Family Size 
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Sum of Mean Signif 
Source of Variation Squares OF Square F of .E. 
Covariates .591 3 .197 4.702 .005 
Father 1 s Hours Worked .205 1 .205 4.904 .030 
Mother1 s Hours Worked .126 1 .126 3.007 .087 
Family Size .050 1 .050 1.202 .277 
Main Effects .116 3 .039 .923 .434 
Disability .116 3 .039 .923 .434 
Explained .707 6 .118 2.813 .017 
Residual 2.891 69 .042 
Total 3.598 75 .048 
Tab le J-11 
Summary of Means and Standard Deviations for SD and SN 
Frequency of Interaction by Disability of Disabled or 
Non-Disabled Child (D and N) 
Variable Mean Std. Dev. 
Tota 1 Samp 1 e 17.649 13.694 
Non-Disabled 17.741 10.872 
Hearing Impaired 10.867 10. 378 
Down syndrome 23.706 17.705 
Developmentally Delayed 17.444 14.018 
Table J-12 
N 
77 
27 
15 
17 
18 
Summary of ANCOVA1 SD and SN Frequency of Interaction by Disability of 
Disabled or Non-Disabled Child (D and N} with Parental Stress Index 
Sum of Mean Sign if 
Source of Variation Squares OF Square F of F 
Covariates 357.217 1 357.217 1.978 .164 
Parental Stress Index 357.217 1 357.217 1.978 .164 
Main Effects 1005 .110 3 335.037 1.855 .145 
Disability 1005.110 3 335.037 1.855 .145 
Explained 1362.327 4 340.582 1.886 .122 
Residual 12639.753 70 180.568 
Total 14002.080 74 189.217 
Table J-13 
Summary of Means and Standard Deviations for SD and SN 
Imitation by Disability of Disabled or Non-Disabled 
Child (D and N) 
Variable Mean Std. Dev. N 
Total Sample .023 .042 75 
Non-Disabled .033 .054 27 
Hearing Impaired .010 .025 13 
Down Syndrome .016 .019 17 
Developmentally Delayed .023 .047 18 
Table J-14 
Summary of ANCOVA, SD and SN Imitation by Disability of 
Non-Disabled Child (D and N) with Family Income 
Sum of Mean 
Source of Variation Squares OF Square 
Covariates .011 1 .011 
Family Income .011 1 .011 
Main Effects .006 3 .002 
Disability .006 3 .002 
Explained .017 4 .004 
Residual .116 70 .002 
Total .133 74 .002 
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Disabled or 
Signif 
F of .E. 
6.620 .012 
6.620 .012 
1.110 .351 
1.110 .351 
2.488 .051 
Table J ·-15 
Summary of Means and Standard Deviations for SD and SN 
Agonism by Disability of Disabled or Non-Disabled Child 
(D and IN) 
Variable Mean Std. Dev. N 
Total Sample .083 .102 74 
Non-Disabled .065 .098 27 
Hearing Impaired .103 .118 13 
Down syndrome .098 .094 17 
Developmentally Delayed .081 .107 17 
Table J-16 
Summary of ANC0VA, SD and SN Aqonism by Disability of Disabled or 
Non-Disabled Child (D and N) with Family Income and Father's Hours 
Worked 
Sum of Mean Signif 
Source of Variation Squares DF Square f. off. 
Covariates .083 2 .042 4.358 .017 
Family Income .035 1 .035 3.634 .061 
Father's Hours Worked .054 1 .054 5.627 .021 
Main Effects .028 3 .009 .963 .415 
Disability .028 3 .009 .963 .415 
Explained .111 5 .022 2.321 .052 
Residual .648 68 .010 
Total .759 73 .010 
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Table J-17 
Summary of Means and Standard Deviations for SD and 
SN Dominance by Disability of Disabled or 
Non-Disabled Child (D and N} 
Variable Mean Std. Dev. N 
Total Sample .463 .184 75 
Non-Disabled .436 .162 27 
Hearing Impaired .449 .231 13 
Down syndrome .570 .151 17 
Developmentally Delayed .413 .181 18 
Table J-18 
Summary of ANCOVA, Dominance by Disability of Disabled or Non-Disabled 
Child (D and N} with Family Resource Scale and Family Income 
Sum of Mean Signif 
Source of Variation Squares OF Square F of F 
Covariates .195 2 .098 3.274 .044 
Family Resource Scale .175 1 .175 5.874 .018 
Family Income .003 1 .003 .104 .749 
Main Effects .250 3 .083 2.798 .046 
Disability .250 3 .083 2.798 .046 
Explained .446 5 .089 2.988 .017 
Residual 2.059 69 .030 
Total 2.505 74 .034 
Table J-19 
Summary of Means and Standard Deviations for SD and SN 
Prosocial Behavior by Disability of Disabled or 
Non-Disabled Child (D and N) 
Variable Mean Std. Dev. N 
Total Sample .440 .191 77 
Non-Disabled .465 .174 27 
Hearing Impaired .481 .200 15 
Down syndrome .315 .143 17 
Developmentally Delayed .488 .211 18 
Table J-20 
Summary of ANCOVA, SD and SN Prosocial Behavior by Disability of 
Disabled or Non-Disabled Child (D and N) with Family Size and Family 
Resource Scale 
Sum of Mean Signif 
Source of Variation Squares DF Square 
.E. of F 
Covariates .333 2 .166 6.094 .004 
Family Size .206 1 .206 7.534 .008 
Family Resource Scale .138 1 .138 5.072 .028 
Main Effects .344 3 .115 4.206 .009 
Disability .344 3 .115 4.206 .009 
Explained .677 5 .135 4.961 .001 
Residual 1.883 69 .027 
Total 2.560 74 .035 
Appendix K 
Question 3 ANOVA Tables 
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Table K-1 
Summary of ANOVA, D Frequency of Interaction by SPS (Severity of 
Disability--BDI Personal-Social Subscale} and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square I of£ 
Main Effects 1033.084 3 344.361 1.400 .257 
SPS 4.735 1 4.735 .019 .890 
Disability 1031.111 2 515.555 2.096 .137 
2-way Interactions 127.241 2 63.620 .259 . 773 
SPS Disability 127.241 2 63.620 .259 . 773 
Explained 1160.325 5 232.065 .943 .464 
Residual 9594.653 39 246.017 
Total 10754.978 44 244.431 
Table K-2 
Summary of ANCOVA, D Imitation by SPS (Severity of Disability--
BDI Personal-Social Subscale} and Disability with Father's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.£ of J 
Covariates .002 .002 .238 .629 
Father's Hours Worked .002 .002 .238 .629 
Main Effects .032 3 .011 1.329 .280 
SPS .007 1 .007 .881 .354 
Disability .025 2 .012 1. 550 .226 
2-way Interactions .045 2 .023 2.850 .071 
SPS Disability .045 2 .023 2 .850 .071 
Explained .079 6 .013 1.654 .160 
Residual .293 37 .008 
Total . 371 43 .009 
Table K-3 
Summary of ANCOVA, D Agonism by SPS (Severity of Disability--BDI 
Personal-Social Subscale) and Disability with Father's Hours Worked, 
Mother's Hours Worked, and Family Suirnort Scale 
Sum of Mean Sign if 
Source of Variation Squares OF Square f of l 
Covariates .524 3 .175 3. 771 .019 
Father's Hours Worked .424 1 .424 9.143 .005 
Mother's Hours Worked .083 1 .083 1.798 .189 
Family Support Scale .028 1 .028 .608 .441 
Main Effects .273 3 .091 1. 964 .137 
SPS .146 1 .146 3.146 .085 
Disability .054 2 .027 .583 .564 
2-way Interactions .225 2 .113 2 .431 .103 
SPS Disability .225 2 .113 2.431 .103 
Explained 1.023 8 .128 2.759 .018 
Residual 1.622 35 .046 
Total 2.645 43 .062 
Table K-4 
Summary of ANOVA, D Dominance by SPS (Severity of Disability--BDI 
Personal-Social Subscale) and Disability 
Sum of Mean Sign if 
Source of Variation Squares OF Square l of l 
Main Effects .105 3 .035 1. 747 .174 
SPS .041 1 .041 2.066 .159 
Disabilit y .066 2 .033 1.647 .206 
2-way Interactions .026 2 .013 .652 . 527 
SPS Disability .026 2 .013 .652 .527 
Explained .131 5 .026 1.309 .281 
Residual . 758 38 .020 
Total .889 43 . 021 
158 
159 
Table K-5 
Summary of ANCOVA, D Prosocial Behavior by SPS (Severity of 
Disabi 1 ity--BDI Personal-Social Subscale) and Disability with Father's 
Hours Worked and Mother's Hours Worked 
Sum of Mean Signif 
Source of Variat ion Squares OF Square 
..E of l 
Covariates .417 2 .209 5.015 .012 
Father's Hours Worked .270 1 .270 6.498 .015 
Mother's Hours Worked .129 1 .129 3.090 .087 
Main Effects .053 3 .018 .422 .739 
SPS .006 1 .006 .139 . 711 
Disability .050 2 .025 .604 .552 
2-way Interactions .052 2 .026 .621 .543 
SPS Disabilit y .052 2 .026 .621 .543 
Explained .522 7 .075 1.791 .119 
Residual 1.498 36 .042 
Tota I 2.020 43 .047 
Table K-6 
Summary of ANOVA, SD Dominance by SPS (Severity of Disabi 1 ity--
BDI Personal-Social Subscale} and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square £ of l 
Main Effects 1067.921 3 355.974 1.478 .235 
SPS 10.484 1 10.484 .044 .836 
Disability 1061. 973 2 530.987 2.205 .124 
2-way Interactions 132 .849 2 66.424 .276 .760 
SPS Disability 132 .849 2 66.424 .276 .760 
Explained 1200.769 5 240.154 .997 .432 
Residual 9393.542 39 240.860 
Total 10594. 311 44 240.780 
Table K-7 
Summary of ANCOVA, SD Dominance by SPS (Severity of Disability--
BDI Personal-Social Subscale) and Disability with Father's Education 
Sum of Mean Signif 
Source of Variation Squares DF Square J of£ 
Covariates .000 1 .000 .136 . 714 
Father's Education .000 1 .000 .136 . 714 
Main Effects .004 3 .001 1.220 .316 
SPS .002 1 .002 1.635 .209 
Disability .003 2 .001 1.117 .338 
2-way Interactions .000 2 .000 .119 .888 
SPS Disability .000 2 .000 .119 .888 
Explained .005 6 .001 .672 .673 
Residual .042 37 .001 
Total .046 43 .001 
Table K-8 
Summary of ANCOVA, SD Agonism by SPS (Severity of Disability--BDI 
Personal-Social Subscale) and Disability with Father's Hours Worked 
and Mother's Hours Worked with Father's Hours Worked and Income 
Source of Variation 
Covariates 
Father's Hours Worked 
Family Income 
Main Effects 
SPS 
Disability 
2-way Interactions 
SPS Disability 
Explained 
Residual 
Total 
Sum of 
Squares 
.046 
.045 
.002 
.025 
.021 
.007 
.010 
.010 
.080 
.403 
.483 
OF 
2 
1 
1 
3 
1 
2 
2 
2 
36 
43 
Mean 
Square 
.023 
.045 
.002 
.008 
.021 
.003 
.005 
.005 
.011 
.011 
.011 
Signif 
F of _f 
2.045 .144 
4. 033 .052 
.186 .669 
.745 .532 
1. 843 .183 
.293 .748 
.432 .652 
.432 .652 
1.027 .429 
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Table K-9 
Summary of ANCOVA, SD Dominance by SPS (Severity of Disability--
BDI Personal-Social Subscale} and Disability with Family Resource Scale 
Sum of Mean Sign if 
Source of Variation Squares DF Square l of l 
Covariate s .105 1 .105 3.312 .077 
Family Resource Scale .105 1 .105 3.312 .077 
Main Effects .229 3 .076 2.405 .082 
SPS .006 1 .006 .175 .678 
Disability .225 2 .113 3.542 .039 
2-way Interactions .005 2 .002 .074 .929 
SPS Disability .005 2 .002 .074 .929 
Explained .339 6 .057 1. 779 .130 
Residual 1.208 38 .032 
Total 1. 547 44 .035 
Table K-10 
Summary of ANCOVA, SD Prosocial Behavior by SPS (Severity of Disability 
--801 Personal-Social Subscale} and Disability with Father's Hours 
Worked and Mother's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares DF Square l of£ 
Covariates .098 2 .049 1.424 .254 
Father's Hours Worked .080 1 .080 2.316 .137 
Mother's Hours Worked .015 1 .015 .432 .515 
Main Effects .158 3 .053 1.527 .224 
SPS .018 1 .018 .535 .469 
Disability .150 2 .075 2.172 .129 
2-way Interactions .004 2 .002 .065 .937 
SPS Disability .004 2 .002 .065 .937 
Explained .261 7 .037 1.080 .396 
Residual 1.243 36 .035 
Total 1. 505 43 .035 
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Table K-11 
Summary of ANOVA, D Frequency of Interaction by SAB (Severity of 
Disability--BDI Adaptive Behavior Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square I of I 
Main Effects 1076.645 3 358.882 1.467 .238 
SAB 48.296 1 48.296 .197 .659 
Disabilit y 1038.497 2 519.248 2.123 . 133 
2-way Interactions 139.489 2 69. 744 .285 .753 
SAB Disability 139.489 2 69. 744 .285 .753 
Explained 1216.133 5 243.227 .994 .434 
Residual 9538.844 39 244.586 
Total 10754.978 44 244.431 
Table K-12 
Summary of ANCOVA, D Imitation by SAB (Severity of Disability--
BDI Adaptive Behavior Subscale) and Disability with Father's Hours 
Worked 
Sum of Mean Sign if 
Source of Variation Squares OF Square 
.I of l 
Covariates .002 .002 .216 .645 
Father's Hours Worked .002 .002 .216 .645 
Main Effects .041 3 .014 1. 561 .215 
SAB .016 1 .016 1.870 .180 
Disability .023 2 .011 1.310 .282 
2-way Interact ions .005 2 .003 .304 .740 
SAB Disability .005 2 .003 .304 .740 
Explained .048 6 .008 .918 .493 
Residual .323 37 .009 
Total . 371 43 .009 
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Table K-13 
Summary of ANCOVA, D Agonism by SAB (Severity of Disability--BDI 
Adaptive Behavior Subscale) and Disability with Father's Hours Worked, 
Mother's Hours Worked, and Family Support Scale 
Sum of Mean Signif 
Source of Variation Squares OF Square I of l 
Covariates .524 3 . 175 3.113 .039 
Father's Hours Worked .424 1 .424 7. 547 .009 
Mother's Hours Worked .083 1 .083 1.484 .231 
Family Support Scale .028 1 .028 .502 .483 
Main Effects .142 3 .047 .846 .478 
SAB .015 1 .015 .270 .607 
Disability .119 2 .059 1.057 .358 
2-way Interactions .013 2 .007 .116 .891 
SAB Disability .013 2 .007 .116 .891 
Explained .680 8 .085 1. 513 .188 
Residual 1.965 35 .056 
Total 2.645 43 .062 
Table K-14 
Summary of ANOVA, D Dominance by SAB (Severity of Disability--BDI 
Adaptive Behavior Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square l of£ 
Main Effects .065 3 .022 1.084 .368 
SAB .002 1 .002 .094 .761 
Disability .064 2 .032 1.591 .217 
2-way Interactions .062 2 .031 1.533 .229 
SAB Disability .062 2 .031 1. 533 .229 
Explained .127 5 .025 1.264 .300 
Residual .762 38 .020 
Total .889 43 .021 
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Table K-15 
Summary of ANCOVA, D Prosocial Behavior by SAB (Severity of Disability 
--BDI Adaptive Behavior Subscale) and Disability with Father's Hours 
Worked, and Mother's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square l of l 
Covariates .417 2 .209 4.868 .013 
Father's Hours Worked .270 1 .270 6.308 .017 
Mother's Hours Worked .129 1 .129 3.000 .092 
Main Effects .047 3 .016 .365 . 779 
SAB .000 1 .000 .003 .958 
Oisabi l ity .046 2 .023 .535 .590 
2-way Interactions .012 2 .006 .144 .867 
SAB Disability .012 2 .006 .144 .867 
Explained .477 7 .068 1.588 .170 
Residual 1.543 36 .043 
Total 2.020 43 .047 
Table K-16 
Summary of ANOVA, SD Frequency of Interaction by SAB (Severity of 
Disability--BDI Adaptive Behavior Subscale) and Disability 
Sum of Mean Sign if 
Source of Variation Squares OF Square F of l. 
Main Effects 1092.518 3 364. 173 1.519 .225 
SAB 35.080 1 35.080 . 146 .704 
Disability 1066.276 2 533 .138 2.223 .122 
2-way Interactions 149.393 2 74.697 . 311 .734 
SAB Disability 149.393 2 74.697 .311 .734 
Explained 1241.911 5 248.382 1.036 .410 
Residual 9352.400 39 239.805 
Total 10594.311 44 240.780 
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Table K-17 
Summary of ANCOVA, SD Imitation by SAB (Severity of Disability--
801 AdaQtive Behavior Subscale) and Disability with Father's Education 
Sum of Mean Signif 
Source of Variation Squares DF Square I of .l 
Covariates .000 .000 .131 .720 
Father's Education .000 .000 .131 .720 
Main Effects .002 3 .001 .666 .578 
SAS .000 1 .000 .058 .811 
Disability .002 2 .001 .984 .383 
2-way Interactions .000 2 .000 .107 .898 
SAB Disability .000 2 .000 . 107 .898 
Explained .003 6 .000 .391 .880 
Residual .043 37 .001 
Tota 1 .046 43 .001 
Table K-18 
Summary of ANCOVA, SD Agonism by SAB (Severity of Disability--BDI 
AdaQtive Behavior Subscale) and Disability with Father's Hours Worked 
and Income 
Sum of Mean Signif 
Source of Variation Squares DF Square 
.E of l 
Covariates .046 2 .023 2.254 .120 
Father's Hours Worked .045 1 .045 4.444 .042 
Family Income .002 1 .002 .204 .654 
Main Effects .012 3 .004 .405 .750 
SAB .008 1 .008 .783 .382 
Disability .003 2 .001 .147 .863 
2-way Interactions .060 2 .030 2.935 .066 
SAB Disability .060 2 .030 2.935 .066 
Explained .118 7 .017 1.656 .151 
Residual .365 36 .010 
Total .483 43 .011 
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Table K-19 
Summary of ANCOVA, SD Domination by SAB (Severity of Disabi l ity--BDI 
Adaptive Behavior Subscale) and Disability with Family Resource Scale 
Sum of Mean Sign if 
Source of Variation Squares OF Square 
.I of£ 
Covariates .105 1 .105 3.470 .070 
Family Resource Scale .105 1 .105 3.470 .070 
Main Effects .276 3 .092 3.028 .041 
SAB .052 1 .052 1. 707 .199 
Disabi 1 ity .219 2 . 110 3.613 .037 
2-way Interactions .014 2 .007 .223 .801 
SAB Disability .014 2 .007 .223 .801 
Explained .394 6 .066 2.167 .068 
Residual 1.153 38 .030 
Total 1. 547 44 .035 
Table K-20 
Summary of ANCOVA, SD Prosocial Behavior by SAB (Severity of Disability 
--BDI Adaptive Behavior Subscale) and Disability with Father's Hours 
Worked and Mother's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square I. of .f 
Covariates .098 2 .049 1.429 .253 
Father's Hours Worked .080 1 .080 2.325 .136 
Mother's Hours Worked .015 1 .015 .433 .515 
Main Effects .155 3 .052 1.505 .230 
SAB .016 1 .016 .453 . 505 
Disability .153 2 .077 2.225 .123 
2-way Interactions .012 2 .006 .177 .839 
SAB Disabi 1 ity .012 2 .006 .177 .839 
Explained .266 7 .038 1.104 .382 
Residual 1.239 36 .034 
Total 1. 505 43 .035 
Table K-21 
Summary of ANOVA, D Frequency of Interaction by SM (Severity of 
Disability--BDI Motor Development Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square J of l 
Main Effects 1040.545 3 346.848 1.400 .257 
SM 12.196 1 12.196 .049 .826 
Disabi 1 i ty 1022.388 2 511.194 2.064 .141 
2-way Interactions 53.155 2 26. 577 .107 .899 
SM Disability 53.155 2 26. 577 .107 .899 
Explained 1093.700 5 218.740 .883 .502 
Residual 9661.278 39 247. 725 
Tota 1 10754.978 44 244.431 
Table K-22 
Summary of ANCOVA, D Frequency of Interaction by SM (Severity of 
Disability--BDI Motor Development Subscale) and Disability with 
Father 1 s Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square 
...£ of l 
Covariates .002 .002 .258 .615 
Father's Hours Worked .002 .002 .258 .615 
Main Effects .066 3 .022 3.013 .042 
SM .041 1 .041 5.672 .022 
Disability .024 2 .012 1.627 .210 
2-way Interactions .033 2 .017 2.287 .116 
SM Disability .033 2 .017 2.287 .116 
Explained .101 6 .017 2.312 .054 
Residual .270 37 .007 
Total . 371 43 .009 
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Table K-23 
Summary of ANCOVA, SD Frequency of Interaction by SM (Severity of 
Disability--BDI Motor Development Subscale) and Disability with 
Father's Hours Worked, Mother' s Hours Worked, and Family Support 
Sum of Mean Signif 
Source of Variation Squares OF Square 
..f of J 
Covariates .524 3 .175 3.367 .029 
Father's Hours Worked .424 1 .424 8. 163 .007 
Mother's Hours Worked .083 1 .083 1. 605 .214 
Family Support Scale .028 1 .028 .543 .466 
Main Effects .195 3 .065 1.255 .305 
SM .068 1 .068 1. 312 .260 
Disability .077 2 .039 .744 .483 
2-way Interactions .108 2 .054 1.044 .363 
SM Disability .108 2 .054 1.044 .363 
Explained .828 8 .103 1.994 .076 
Residual 1.817 35 .052 
Total 2.645 43 .062 
Table K-24 
Summary of ANOVA, D Dominance by SM (Severity of Disability--BDI 
Motor Development Subscale) and Disability 
Sum of Mean Sign if 
Source of Variation Squares OF Square 1 of .f. 
Main Effects .085 3 .028 1.415 .253 
SM .022 1 .022 1.076 .306 
Disability .065 2 .033 1.628 .210 
2-way Interactions .045 2 .022 1.114 .339 
SM Disability .045 2 .022 1.114 .339 
Explained .129 5 .026 1.295 .287 
Residual .759 38 .020 
Total .889 43 .021 
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Table K-25 
Summary of ANCOVA, D Prosocial Behavior by SM (Severity of Disability--
BDI Motor Development Subscale) and Disability with Father's Hours 
Worked and Mother's Hours Worked 
Sum of Mean Sign if 
Source of Variation Squares OF Square 
.f of l 
Covariates .417 2 .209 4.935 .013 
Father's Hours Worked .270 1 .270 6.394 .016 
Mother's Hours Worked .129 1 .129 3.041 .090 
Main Effects .056 3 .019 .440 . 725 
SM .009 1 .009 .214 .646 
Disability .042 2 .021 .493 .615 
2-way Interactions .024 2 .012 .285 .754 
SM Disabilit y .024 2 .012 .285 .754 
Explained .497 7 .071 1.680 .145 
Residual 1. 523 36 .042 
Total 2.020 43 .047 
Table K-26 
Summary of ANOVA, SD Frequency of Interaction by SM (Severity of 
Disability--BDI Motor Development Subscale) and Disability 
Sum of Mean Sign if 
Source of Variation Squares OF Square l of l 
Main Effects 1077 .858 3 359.286 1.480 .235 
SM 20.421 1 20.421 .084 . 773 
Disability 1049.610 2 524.805 2 .161 .129 
2-way Interactions 45.842 2 22.921 .094 .910 
SM Disability 45.842 2 22.921 .094 .910 
Explained 1123. 700 5 224.740 .925 .475 
Residual 9470.611 39 242.836 
Total 10594. 311 44 240.780 
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Table K-27 
Summary of ANCOVA, SD Imitation by SM (Severity of Disability--BDI 
Motor Develo12ment Subscale) and Disability with Father's Education 
Sum of Mean Signif 
Source of Variation Squares DF Square J of .E 
Covariates .000 .000 .159 .692 
Father's Education .000 .000 .159 .692 
Main Effects .004 3 .001 1.416 .254 
SM .002 1 .002 1.889 .178 
Disability .002 2 .001 1.075 .352 
2-way Interactions .006 2 .003 3.208 .052 
SM Disability .006 2 .003 3.208 .052 
Explained .010 6 .002 1.804 .125 
Residual .036 37 .001 
Total .046 43 .001 
Table K-28 
Summary of ANCOVA, SD Aqonism by SM (Severity of Disability--BDI Motor 
Development Subscale) and Disability With Father's Hours Worked and 
Income 
Sum of Mean Signif 
Source of Variation Squares DF Square 
.f of£ 
Covariates .046 2 .023 2.081 .140 
Father's Hours Worked .045 1 .045 4.103 .050 
Family Income .002 1 .002 .189 .667 
Main Effects .007 3 .002 .202 .894 
SM .002 1 .002 .207 .652 
Disability .004 2 .002 .168 .846 
2-way Interactions .035 2 .017 1.586 .219 
SM Disability .035 2 .017 1.586 .219 
Explained .087 7 .012 1.134 .364 
Residual .396 36 .011 
Total .483 43 .011 
171 
Table K-29 
Summary of ANCOVA, SD Dominance SM (Severity of Disability--BDI Motor 
Development Subscale) and Disability with Family Resource Scale 
Sum of Mean Sign if 
Source of Variation Squares OF Square l of l 
Covariates .105 1 .105 3.528 .068 
Family Resource Scale .105 1 .105 3.528 .068 
Main Effects .274 3 .091 3.058 .040 
SM .050 1 .050 1. 677 .203 
Disability .219 2 .110 3.672 .035 
2-way Interactions .034 2 .017 .569 .571 
SM Disability .034 2 .017 .569 .571 
Explained .413 6 .069 2.307 .054 
Residual 1.134 38 .030 
Total 1. 547 44 .035 
Table K-30 
Summary of ANCOVA, SD Prosocial Behavior by SM (Severity of Disability 
--BDI Motor Development Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.E. of .i 
Covariates .098 2 .049 1.502 .236 
Father's Hours Worked .080 1 .080 2.443 .127 
Mother's Hours Worked .015 1 .015 .455 .504 
Main Effects .142 3 .047 1.445 .246 
SM .002 1 .002 .067 .798 
Disability . 134 2 .067 2.048 .144 
2-way Interactions .086 2 .043 1.306 .283 
SM Disability .086 2 .043 1.306 .283 
Explained .326 7 .047 1.422 .227 
Residual 1.179 36 .033 
Total 1. 505 43 .035 
Table K-31 
Summary of ANOVA, D Frequency of Interaction by SCT (Severity of 
Disability--BDI Communication Total Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square l of .f 
Main Effects 1074.236 3 358.079 1.448 .244 
SCT 45.887 1 45.887 .186 .669 
Disability 1017.361 2 508.681 2.057 .142 
2-way Interactions 34.911 2 17. 455 .071 .932 
SCT Disability 34. 911 2 17.455 .071 .932 
Explained 1109.147 5 221.829 .897 .493 
Residual 9645.831 39 247.329 
Total 10754.978 44 244.431 
Table K-32 
Summary of ANCOVA, D Imitation by SCT (Severity of Disability--BDI 
Communication Total Subscale) and Disability with Father's Hour's 
Worked 
Sum of Mean Sign if 
Source of Variation Squares OF Square l of l 
Covariates .002 .002 .232 .633 
Father's Hours Worked .002 .002 .232 .633 
Main Effects .038 3 .013 1. 567 .214 
SCT .014 1 .014 1.671 .204 
Disability .025 2 .012 1. 524 .231 
2-way Interactions .031 2 .016 1. 928 .160 
SCT Oisabi l ity .031 2 .016 1.928 .160 
Explained .071 6 .012 1.465 .217 
Residual .300 37 .008 
Total . 371 43 .009 
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Table K-33 
Summary of ANCOVA, D Agonism by SCT (Severity of Disability---BDI 
Communication Total Subscale) and Disability With Father's Hours 
Worked, Mother's Hours Worked, and Family Su1;rnort Scale 
Sum of Mean Sign if 
Source of Variation Squares OF Square 1 of£ 
Covariates .524 3 .175 3.798 .019 
Father's Hours Worked .424 1 .424 9.208 .005 
Mother's Hours Worked .083 1 .083 1.811 .187 
Family Support Scale .028 1 .028 .612 .439 
Main Effects .138 3 .046 1.002 .403 
SCT .011 1 .011 .240 .627 
Disability .136 2 .068 1.477 .242 
2-way Interactions .372 2 .186 4.039 .026 
SCT Disability .372 2 .186 4.039 .026 
Explained 1.034 8 .129 2.810 .016 
Residual 1.610 35 .046 
Total 2.645 43 .062 
Table K-34 
Summary of ANOVA, D Dominance by SCT (Severity of Disability--BDI 
Communication Total Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square l of l 
Main Effects .063 3 .021 1.016 .396 
SCT .000 1 .000 .000 .990 
Disability .063 2 .032 1. 523 .231 
2-way Interactions .036 2 .018 .870 .427 
SCT Disability .036 2 .018 .870 .427 
Explained .099 5 .020 .958 .456 
Residual .789 38 .021 
Total .889 43 .021 
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Table K-35 
Summary of ANCOVA, D Prosocial Behavior by SCT (Severity of Disability 
--BDI Communication Total Subscale) and Disability with Father's Hours 
Worked and Mother's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square l of l 
Covariates .417 2 .209 5.051 .012 
Father's Hours Worked .270 1 .270 6. 545 .015 
Mother's Hours Worked .129 1 .129 3 .113 .086 
Main Effects .049 3 .016 .392 .759 
SCT .002 1 .002 .043 .837 
Disability .048 2 .024 .578 .566 
2-way Interactions .067 2 .033 .805 .455 
SCT Handicapping Condition .067 2 .033 .805 .455 
Explained .533 7 .076 1.841 .109 
Residual 1.488 36 .041 
Total 2.020 43 .047 
Table K-36 
Summary of ANOVA, SD Frequency of Interaction by SCT (Severity of 
Disability--BDI Communication Total Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square l of l 
Main Effects 1097.240 3 365.747 1.510 .227 
SCT 39.803 1 39.803 .164 .687 
Disability 1046. 771 2 523.386 2.161 .129 
2-way Interactions 50 .129 2 25.065 .103 .902 
SCT Disabi 1 i ty 50 .129 2 25.065 .103 .902 
Explained 1147. 369 5 229.474 .947 .462 
Residual 9446.942 39 242.229 
Total 10594. 311 44 240.780 
Table K-37 
Summary of ANCOVA, SD Imitation by SCT (Severity of Disability--BDI 
Communication Total Subscale) and Disability with Father's Education 
Source of Variation 
Covariates 
Father's Education 
Main Effects 
SCT 
Disability 
2-way Interactions 
SCT Disability 
Explained 
Residual 
Total 
Table K-38 
Sum of 
Squares 
.000 
.000 
.003 
.001 
.002 
.001 
.001 
.004 
.042 
.046 
OF 
3 
1 
2 
2 
2 
6 
37 
43 
Mean Signif 
Square l of l 
.000 .135 . 715 
.000 .135 . 715 
.001 .916 .443 
.001 .747 .393 
.001 1.029 .367 
.000 .350 .707 
.000 .350 .707 
.001 .597 .731 
.001 
.001 
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Summary of ANCOVA, SD Aqonism by SCT (Severity of Disability--BDI 
Communication Total Subscale) and Disability with Father's Hours Worked 
and Income 
Sum of Mean Signif 
Source of Variation Squares OF Square l of .f 
Covariates .046 2 .023 2.054 .143 
Father's Hours Worked .045 1 .045 4.050 .052 
Family Income .002 1 .002 .186 .669 
Main Effects .007 3 .002 .222 .881 
SCT .003 1 .003 .271 .606 
Disability .004 2 .002 .196 .823 
2-way Interactions .029 2 .014 1.302 .285 
SCT Disabi 1 ity .029 2 .014 1.302 .285 
Explained .082 7 .012 1.054 .412 
Residual .401 36 .011 
Tota 1 .483 43 .011 
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Table K-39 
Summary of ANCOVA. SD Dominance by SCT (Severity of Disability--BDI 
Communication Tota 1 Subscale) and Disability with Family Resource Scale 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.I of l 
Covariates .105 1 .105 3.307 .077 
Family Resource Scale .105 1 .105 3.307 .077 
Main Effects .228 3 .076 2.384 .084 
SCT .004 1 .004 .122 . 729 
Disabil i ty . 225 2 . 112 3.533 .039 
2-way Interactions .004 2 .002 .070 .932 
SCT Disability .004 2 .002 .070 .932 
Explained .337 6 .056 1. 767 .132 
Residual 1. 210 38 .032 
Total l. 547 44 .035 
Table K-40 
Summary of ANOVA, SD Prosocial Behavior by SCT (Severity of Disability 
--BDI Communication Total Subscale) and Disability with Father's Hours 
Worked and Mother's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square l of ..E 
Covariates .098 2 .049 1.452 .247 
Father's Hours Worked .080 1 .080 2.363 .133 
Mother's Hours Worked .015 1 .015 .440 .511 
Main Effects .182 3 .061 1. 794 .166 
SCT .042 1 .042 1.254 .270 
Disability .149 2 .074 2.194 .126 
2-way Interactions .005 2 .003 .074 .929 
SCT Disability .005 2 .003 .074 .929 
Explained .286 7 .041 1.205 . 325 
Residual 1.219 36 .034 
Total 1.505 43 .035 
Table K-41 
Summary of ANOVA, D Frequency of Interaction by SC (Severity of 
Disability--BDI Cognitive Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.f of.£ 
Main Effects 1089.864 3 363. 288 1.508 .228 
SC 61. 515 1 61.515 .255 .616 
Disability 958.172 2 479.086 1.989 .151 
2-way Interactions 269.244 2 134.622 .559 .576 
SC Disability 269.244 2 134.622 .559 .576 
Explained 1359.108 5 271.822 1.128 .362 
Residual 9395.870 39 240.920 
Total 10754.978 44 244.431 
Table K-42 
Summary of ANCOVA, D Imitation by SC (Severity of Disability--BDI 
Coqn it i ve Subscale) and Disability with Father's Hour's Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square l of l 
Covariates .002 .002 .210 .649 
Father's Hours Worked .002 .002 .210 .649 
Main Effects .025 3 .008 .920 .441 
SC .000 1 .000 .018 .894 
Disability .025 2 .012 1.379 .265 
2-way Interactions .013 2 .007 .743 .483 
SC Disability .013 2 .007 .743 .483 
Explained .040 6 .007 .743 .619 
Residual .331 37 .009 
Total .371 43 .009 
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Table K-43 
Summary of ANOVA, D Agonism by SC (Severity of Disability--BDI 
Cognitive Subscale) and Disability With Father's Hours Worked, Mother's 
Hours Worked, and Family SuQQOrt Scale 
Sum of Mean Sign if 
Source of Variation Squares OF Square £ of£ 
Covariates .524 3 .175 3.352 .030 
Father's Hours Worked .424 1 .424 8.126 .007 
Mother's Hours Worked .083 1 .083 1. 598 .215 
Family Support Scale .028 1 .028 .540 .467 
Main Effects .149 3 .050 .950 .427 
SC .021 1 .021 .408 .527 
Disability .126 2 .063 1.211 .310 
2-way Interactions .147 2 .073 1.409 .258 
SC Disability .147 2 .073 1.409 .258 
Explained .820 8 .102 1. 965 .081 
Residual 1.825 35 .052 
Total 2.645 43 .062 
Table K-44 
Summary of ANOVA, D Dominance by SC (Severity of Disability--BDI 
Cognitive Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square £ of .E: 
Main Effects .078 3 .026 1.249 .305 
SC .015 1 .015 .700 .408 
Disability .068 2 .034 1.639 .208 
2-way Interactions .021 2 .011 .517 .600 
SC Disability .021 2 .011 .517 .600 
Explained .099 5 .020 .957 .456 
Residual .789 38 .021 
Total .889 43 .021 
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Table K-45 
Summary of ANCOVA. D Prosocial Behavior by SC (Severity of Disability--
BDI Coqn it i ve Subscale) and Disability with Father's Hours Worked and 
Mother's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.i of£ 
Covariates .417 2 . 209 4.981 .012 
Father's Hours Worked .270 1 .270 6.454 .016 
Mother's Hours Worked .129 1 .129 3.069 .088 
Main Effects .050 3 .017 .396 .757 
SC .003 1 .003 .070 . 793 
Disability .050 2 .025 .592 .558 
2-way Interactions .044 2 .022 .530 .593 
SC Disability .044 2 .022 .530 .593 
Explained .512 7 .073 1. 744 .130 
Residual 1.508 36 .042 
Total 2.020 43 .047 
Table K-46 
Summary of ANOVA. SD Frequency of Interaction by SC (Severity of 
Disabi l ity--BDI Cognitive Subscale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.i of l 
Main Effects 1111.936 3 370.645 1.570 .212 
SC 54.499 1 54.499 .231 .634 
Disability 988.872 2 494.436 2.094 .137 
2-way Interactions 274.096 2 137.048 .580 .564 
SC Disability 274.096 2 137.048 .580 .564 
Explained 1386.032 5 277 .206 1.174 .339 
Residual 9208.279 39 236.110 
Total 10594.311 44 240. 780 
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Table K-47 
Summary of ANOVA, SD Imitation by SC (Severity of Disability--BDI 
Cognitive Subscale) and Disability with Father 1 s Education 
Sum of Mean Signif 
Source of Variation Squares OF Square F of£ 
Covariates .000 1 .000 .141 .709 
Father's Education .000 1 .000 .141 . 709 
Main Effects .002 3 .001 . 716 .549 
SC .000 1 .000 .056 .814 
Disability .002 2 .001 1.062 .356 
2-way Interactions .003 2 .002 1. 554 .225 
SC Disability .003 2 .002 1. 554 .225 
Explained .006 6 .001 .899 .506 
Residual .040 37 .001 
Total .046 43 .001 
Table K-48 
Summary of ANCOVA, SD Agonism by SC (Severity of Disability--BDI 
Cognitive Subscale) and Disability with Father 1 s with Father 1 s Hours 
Worked and Income 
Sum of Mean Signif 
Source of Variation Squares OF Square F of£ 
Covariates .046 2 .023 2.091 .138 
Father's Hours Worked .045 1 .045 4.124 .050 
Family Income .002 1 .002 .190 .666 
Main Effects .006 3 .002 .194 .900 
SC .002 1 .002 .182 .672 
Disability .005 2 .003 .235 .792 
2-way Interactions .037 2 .019 1.699 .197 
SC Disability .037 2 .019 1.699 .197 
Explained .089 7 .013 1.166 .346 
Residual .394 36 .0ll 
Total .483 43 .0ll 
181 
Table K-49 
Summary of ANCOVA, SD Dominance by SC (Severity of Disability--BDI 
Cognitive Subscale) and Disability with Family Resource Scale 
Sum of Mean Signif 
Source of Variation Squares OF Square F of£ 
Covariat es .105 1 .105 3.414 .072 
Family Resource Scale .105 1 .105 3.414 .072 
Main Effects .259 3 .086 2.803 .053 
SC .036 1 .036 1.153 .290 
Disability .236 2 .118 3.825 .031 
2-way Inte ractions .011 2 .005 .174 .841 
SC Disability .011 2 .005 .174 .841 
Explained .375 6 .063 2.029 .086 
Residual 1.172 38 .031 
Total 1. 547 44 .035 
Table K-50 
Summary of ANCOVA, SD Prosocial Behavior by SC (Severity of Disability 
--801 Cognitive Subscale) and Disabi 1 ity with Father's Hours Worked and 
Mother's Hours Worked 
Sum of Mean Signif 
Source of Variation Squares OF Square l of l 
Covariates .098 2 .049 1.536 .229 
Father's Hours Worked .080 1 .080 2.500 .123 
Mother's Hours Worked .015 1 .015 .466 .499 
Main Effects .232 3 .077 2.414 .083 
SC .092 1 .092 2 .874 .099 
Disability .182 2 .091 2.837 .072 
2-way Interactions .022 2 .011 .348 .708 
SC Disability .022 2 .011 .348 .708 
Explained .352 7 .050 1.573 .175 
Residual 1.152 36 .032 
Total 1.505 43 .035 
Table K-51 
Summary of ANOVA, D Frequency of Interaction by ST (Severity of 
Disability--BDI Total Scale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square l of J 
Main Effects 1125.661 3 375.220 1.562 .214 
ST 97.312 1 97.312 .405 .528 
Disability 1017.118 2 508.559 2 .117 .134 
2-way Interactions 260.967 2 130.483 .543 .585 
ST Disability 260.967 2 130.483 .543 .585 
Explained 1386.628 5 277.326 1.154 .349 
Residual 9368.350 39 240.214 
Total 10754.978 44 244.431 
Table K-52 
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Summary of ANCOVA, D Imitation by ST (Severity of Disability--BDI Total 
Scale) and Disability with Father's Hour's Worked 
Source of Variation 
Covariates 
Father's Hours Worked 
Main Effects 
ST 
Disability 
2-way Interactions 
ST Disability 
Explained 
Residual 
Total 
Sum of 
Squares 
.002 
.002 
.031 
.006 
.024 
.006 
.006 
.039 
.332 
.371 
OF 
3 
1 
2 
2 
2 
6 
37 
43 
Mean Signif 
Square l of F 
-
.002 .210 .650 
.002 .210 .650 
.010 1.149 .342 
.006 . 711 .404 
.012 1. 356 .270 
.003 .346 .710 
.003 .346 .710 
.007 . 725 .632 
.009 
.009 
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Table K-53 
Summary of ANOVA, D Agonism by ST (Severity of Disability--BDI Total 
Scale) and Disability with Father's Hours Worked, Mother's Hours 
Worked, and Family Su1;mort Scale 
Sum of Mean Signif 
Source of Variation Squares OF Square J of£ 
Covariates .524 3 .175 3.181 .036 
Father's Hours Worked .424 1 .424 7. 711 .009 
Mother's Hours Worked .083 1 .083 1. 516 .226 
Family Support Scale .028 1 .028 .513 .479 
Main Effects .141 3 .047 .853 .475 
ST .013 1 .013 .242 .626 
Disability .120 2 .060 1. 089 .348 
2-way Interactions .057 2 .028 .516 .601 
ST Oisabi l ity .057 2 .028 .516 .601 
Explained . 722 8 .090 1. 641 .149 
Residual 1. 923 35 .055 
Total 2.645 43 .062 
Table K-54 
Summary of ANOVA, D Dominance by ST (Severity of Disability--BDI Total 
Scale) and Disability 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.£ of l 
Main Effects .077 3 .026 1.215 .318 
ST .013 1 .013 .630 .432 
Oisabi l ity .067 2 .033 1.588 .218 
2-way Interactions .014 2 .007 .336 .717 
ST Oisabi l ity .014 2 .007 .336 .717 
Explained .091 5 .018 .863 .515 
Residual .798 38 .021 
Total .889 43 .021 
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Table K-55 
Summary of ANCOVA, D Prosocial Behavior by ST (Severity of Disability--
SDI Total Scale) and Disability with Father's Hours Worked and Mother's 
Hours Worked 
Sum of Mean Signif 
Source of Variation Squares DF Square l of l 
Covariates .417 2 .209 4.877 .013 
Father's Hours Worked .270 1 .270 6.320 .017 
Mother's Hours Worked .129 1 .129 3.006 .092 
Main Effects .048 3 .016 .372 . 774 
ST .001 1 .001 .021 .885 
Disability .044 2 .022 .515 .602 
2-way Interactions .014 2 .007 .168 .846 
ST Disability .014 2 .007 .168 .846 
Explained .'180 7 .069 1.601 .167 
Residual 1. 541 36 .043 
Total 2.020 43 .047 
Table K-56 
Summary of ANOVA, SD Frequency of Interaction by ST (Severity of 
Disability--BDI Total Scale) and Disability 
Sum of Mean Sign if 
Source of Variation Squares DF Square £ of l. 
Main Effects 1177 .930 3 392.643 1.668 .190 
ST 120.493 1 120.493 .512 .479 
Disability 1045.816 2 522.908 2.221 .122 
2-way Interactions 235.183 2 117. 592 .500 .611 
ST Disability 235.183 2 117. 592 .500 .611 
Expla ned 1413.114 5 282.623 1.201 .327 
Residual 9181.197 39 235.415 
Total 10594. 311 44 240.780 
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Table K-57 
Summary of ANOVA, SD Imitation by ST (Severity of Disability--BDI Total 
Scale) and Disability with Father's Education 
Sum of Mean Signif 
Source of Variation Squares OF Square I of l 
Covariates .000 .000 .131 . 719 
Father 's Education .000 .000 .131 . 719 
Main Effects .003 3 .001 .750 .530 
ST .000 1 .000 .303 . 585 
Disability .002 2 .001 1.018 .371 
2-way Interactions .000 2 .000 .028 .972 
ST Disability .000 2 .000 .028 .972 
Explained .003 6 .000 .406 .870 
Residual .043 37 .001 
Total .046 43 .001 
Table K-58 
Summary of ANCOVA, SD Agonism by ST (Severity of Disability--BDI Total 
Scale) and Disability With Father's with Father's Hours Worked and 
Income 
Sum of Mean Signif 
Source of Variation Squares OF Square l of l 
Covariates .046 2 .023 1. 948 .157 
Father's Hours Worked .045 1 .045 3.840 .058 
Family Income .002 1 .002 .177 .677 
Main Effects .004 3 .001 .126 .944 
ST .000 1 .000 .003 .954 
Disability .004 2 .002 .180 .836 
2-way Interactions .010 2 .005 .428 .655 
ST Disability .010 2 .005 .428 .655 
Explained .060 7 .009 .733 .646 
Residual .423 36 .012 
Total .483 43 .Oll 
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Table K-59 
Summary of ANCOVA1 SD Dominance by ST (Severity of Disability--BDI 
Total Scale) and Disability with Family Resource Scale 
Sum of Mean Signif 
Source of Variation Squares OF Square 
.I of l 
Covariates .105 1 .105 3.589 .066 
Family Resource Scale .105 1 .105 3.589 .066 
Main Effects .275 3 .092 3.120 .037 
ST .051 1 .051 1. 734 .196 
Disability .231 2 .ll5 3.937 .028 
2-way Interactions .052 2 .026 .892 .418 
ST Disability .052 2 .026 .892 .418 
Explained .432 6 .072 2.456 .042 
Residual 1.115 38 .029 
Total 1. 547 44 .035 
Table K-60 
Summary of ANCOVA1 SD Prosocial Behavior by ST (Severity of Disability 
--BDI Total Scale) and Disability with Father 1 s Hours Worked and 
Mother's Hours Worked 
Sum of Mean Sign if 
Source of Variation Squares OF Square l of .E. 
Covariates .098 2 .049 1.475 .242 
Father's Hours Worked .080 1 .080 2.400 .130 
Mother's Hours Worked .015 1 .015 .447 .508 
Main Effects .140 3 .047 1.398 .259 
ST .000 1 .000 .000 .987 
Disability .137 2 .068 2.049 .144 
2-way Interactions .067 2 .033 .998 .379 
ST Disability .067 2 .033 .998 .379 
Explained .305 7 .044 1.306 .276 
Residual 1.200 36 .033 
Total 1.505 43 .035 
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Taught twelve semester hours per semester of statistics and 
research methods. Conducted research and wrote grants. 
August 1989 to August 1990: Research analyst, Bureau of Business 
Research, Ball State University, Muncie, Indiana. 
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Consultant to faculty on research, survey, and statistical design. 
Programmed VAX mainframe computer using SPSSX software. Trained 
students on the use of SPSSX, COMPUSTAT, Harvard Graphics and 
Wordperfect versions 5.0, and 5.1. Supervised the activities of 
one graduate and three undergraduate students. Directed the 
computer operations of a mainframe data-base system that provided 
economic data for eight newspapers throughout the State of 
Indiana. 
June 1988 to July 1990: Graduate Assistant, Early Intervention 
Research Institute, Utah State University, Logan, Utah. 
Wrote research grants. Wrote scholarly publications. Managed and 
analyzed large multi-variant data sets using SPSSPC+. Trained 
students in the use of SPSSPC+, Wordperfect and DOS software. 
October 1987 to October 1988: Co-investigator, Handicapped Sibling 
Intervention Project, Early Intervention Research Institute, Utah 
State University, Logan, Utah. 
Wrote funded innovation grant . Designed research procedures. 
Supervised data management. Compiled statistics using SPSSPC+ 
programs. Wrote results. 
September 1987 to Present: Graduate Assistant, Department of 
Psychology, Utah State University, Logan, Utah. 
Under general direction from the director of the Testing Center 
Director. Supervised university-wide faculty evaluation program 
including the supervision of the activities two student clerks. 
Wrote computer programs for compiling summary data using SPSSX and 
SPSSPC+. Analyzed data for university provost and deans. 
Team taught graduate level psychometrics and group testing courses 
with Keith T. Checketts Ph.D. Prepared and delivered lecture 
material. Wrote evaluation instruments. Administered and 
recorded test results. 
189 
January 1987 to June 1988: Principal Investigator, Cache Valley Trade 
Leakage Study, Small Business Development Center, Utah State 
University, Logan, Utah. 
Under the general direction of the Small Business Development 
director, conducted and managed major trade leakage survey study 
for local Chamber of Commerce and economic development 
organizations. Wrote technical reports. 
September 1986 to September 1987: Graduate Assistant, Early 
Intervention Research Institute, Logan, Utah. 
Wrote grants. Managed and analyzed data sets using SPSSPC+. 
Trained students in the use of SPSSPC+, Wordperfect and DOS 
software. 
June 1984 to September 1985: Temporary Instructor, Department of 
Business Administration, Utah State University, Logan, Utah. January 
1986 to March 1987: Extension Instructor, Department of Economics, 
Utah State University, Logan, Utah. 
Taught graduate (total 6 quarter hours) in manpower economics and 
undergraduate courses (26 total quarter hours) in business policy , 
organizational behavior, and general management. 
December 1983 to May 1984, March 1983 to September 1983, June 80 to 
May 1981: Graduate Assistant, University of Nebraska- Lincoln. 
Under the general direction of several professors of management or 
other appropriate university faculty, performed the following: 
Taught six semester hours of general management courses. Team 
taught three semester hours of agricultural economics. Prepared 
verbal and quantitative material for use in professional and 
Bureau of Economic and Business Research publications in the 
fields of economics, business, political science, sociology, and 
energy policy. Programmed IBM 370 computer (CMS operating system) 
using SPSSX (Statistical Package for the Social Sciences version 
10) and SAS (Statistical Analysis System) software. 
Supervised four graduate students in collecting field data in 
Office of Naval Research leadership grant. Verified accuracy of 
student observations. Recorded receipt of data. Prepared data 
for data entry. Prepared text materials for inclusion in text 
entitled Dynamics of American Business. 
April 1982 to April 1983: Special Agent, Northwestern Mutual Life 
Insurance Co., Lincoln, Nebraska. 
Marketed life and disability insurance products. 
June 1981 to December 1981: Graduate Fellow, Department of the 
Treasury, Bureau of Engraving and Printing, Washington, D.C. 
Conducted an organizational assessment of the 2,600 employee 
Bureau, which included the isolation of productivity impediment, 
an analysis of strategic and internal planning processes, and 
plans for several problem areas. Implemented and evaluated white 
collar productivity experiment in conjunction with government 
consultant and Careers Branch manager. 
April 1979 to October 1979: Administrative Intern, Department of 
Administrative Services, Salt Lake County Government, Salt Lake City, 
Utah. 
Consulted with the executive committee to study the merger city 
and county personnel departments. Evaluated city and county 
personnel systems to determine similarities and differences. 
Wrote proposal to merge the two personnel systems. Wrote proposal 
to establish training system in Salt Lake County government. 
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